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ABS55BACT r . ' 

. This publication oS intended t6 serve as a tisacher^s 
guiae jEor the instructional television series, entitled *"What On 
Earth?", The prograiBr a one-year course fotj eighth-grade students^ is ( 
composed of hnits pn the earth as a body ^n space, me teorqlogy,« 
oceaidography; and geology/ Each topic is covered through a series of 
television programs. In the guide, each lessoji is described in terns 
of a synopsis, concepts, ob jectivesr learning'activities, . and 
references^ Textbook references for each major unit of study are 
prQvided. As additional material, the publication contains lists of 
.equipment for -the earth science classroom, a textfcook bibliography 
and a directory of publishers and distributors. (CP) 
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^ Teach^Ks Guide 



• We want students to. team to view the' earth as their^ home ^ . 
planet and respond to its 'phenomena on a, personal levels' We can ^ 
,,teaoh students .the meohanios of weathering and the physics of a 
breaking wave^ but we must also allow them/to meet a^kd sense the 
earthy in a personal way. - .ij^ we can help them reach this gtalj \ 
they will experience a thrill in every sunset and an exhilaration 
in every win^y day or walk in the countryside_ that wi^l add im- . ' 
measurtihVy to the'- quality of. their lives and ours, as well. 



Fred L Beyer _ 
.. Curriculum iSpecialjst ^ 
. : School Televisioii / 
DivisiOD of !Educational Media , ' 
Department of Public li^structiop 
Raleigh, North Carolina 27611 > 
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^ » :Jn'any project siidifas the WHAT ON ^ARTJI?^ series / dozens, of people ^as^ist'-the » 
production ;|^ei^ort^'i^^ ways.o''/ Thei'e are* many who volmteered their time ^d . 
effort wi.th^ little^ pr no 'reward-^a Special th&lcs are; due to Dorothy Zimmerman, ^' 
" Pau^etta Parl^er/Jajnes Hooks, R^;ie* Rush, John MdLa^ Ernie jOiowles, DTo Cyril * 

"'Harvey;- and ^Bill•W^son^ who- served on ^^te the 
basic curriculum docu^nt'on Which^ the series islbasedo Later.' they offered advice, 
••.and reviewed thp early programs,- >prop65ing .bharige^s -that g^^ Mher , . • - 

* • programs^ '-lyi thin the State Department-.of Public Ins traction,. Re ta Ricihardson and -c 
' ;Dro Paul Taylor helped runra\tel the ciay^to da.y proljlems of finance, and logistics 
•'thajt:'go with any project^ ' '^v • . . * .Z'^-' ../ ' -^^ ■' 

/ The .prbduttion teaii^ of Curry Leslies Jim' Bramlett , and Charlie Huntley/piut 

^ in thousands of Iiouys-. ih:"^ain, snow, and' blowing s^and to get the' necessarjj^fi-l'frt- 
and then worked nights and weekends asseiiijlingt the" pieces^ into finished progfara;^^ 
Their taleiits, dedication, and creativity are 'largely ^responsible' for the quality 
of the final product.* ^ • ' ^ . ' j 

■ • J ■ . V J , . .. ^. : \, \. : .... ^• 

Dozens ofVther individuals from the National iPark Service/ Nat idnaj. Weather 
Service, I)uke Marine Liaboratory, So Geplogical -Syi^ey, Smithsonian Institution, • 

* and \North Caroling -Consplidated' Univereity System devoted time and effort tO; the 
production of * individual 'segments^o - 

• • • ' , - ■ ■ ^ ' ' ..-.^ ■ ■ •■• f.-, 

A-gigaiitic tiiank you, is due to MTo Jam^s Carruth \Aip secured the administrative 
and financial support of the Statd -Boaid'of Education and helped to makeV the series 
^ . possible* through his continued support ^d- encouragement. After his retirenten^i;, 
MrSo Elsie Brumback continued supporting the" effort as it moved toward its. con- 
clusioHo Without their dixi WHAT ON EARTH? siir?)ly woi^d not exist. IJ. • 

Finally, to all the hundreds of people iAb, helped with individual problems antd 
.^^to the teachers who* spurred us oh with their advice -and encouragement- -thaiik you. 
.^fhis series belongs "^to you and your students^ and would never have existed without ' 
your insistence on the best *in support,.materials' for students studying the earthy. r 
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^?iAn Introduction 



. Histoiy 

The televisidn s.eries you[ are- about , to ^ use was cqnce'ived in 1970 during the 
productioh o£ aii'inServic^ tel^yisidn course for teachers. The participating * .. 
teachers had asked for vi'siial i'ltopls to help students >^ith earth science topics <; 
^ on local: breezesj, mapping, bej)^ landforms, and folding; In many cases we were ... . > 
unpblp to 'find any usable. material, and in most .cases. thosQ. materials that had . 
been produced wdre inappropriate, for use with mid*.^ school- students. As a resylt, 
a proposal was stibmitted . to th^^ North Carolina State Board of Education for- the- . 
production of a televisiph ;s^H to be used by eighth*- gra$ie, students studying ea'rth 
science,. The board gav;e^ its Approval arid work began in the, spring of 1971 on the, 
programs 'that were to become |\VHAT ON EARTH?. ' . ^ • 

The first task was to .estahlish a course 'of study that could be used as - a 
scope and sequence for the television programs ♦ An advisory committee consisting 
of an astronomer^ a meteorologist, an pceanographer, tv^ geologists, . three teachers; 
' .an. adninistrator , and two television specialists met to helf the curriculum . 
specialist develop a list of- concepts, appropriate- for eighth- grade stiidents, "A 
series of objectives and a teaching outline were written, -and along with the concepts, 
were published as EARTH cSClENCE:^ A COURSE OF STlEf^ FOR WHKt ON EARTfi?--A .TELEVISION 
SERIES. * . . - , 

~ " ■ ' . - ■ - ■ ■ ■•■ ■ . 

: , -.-As the course of sttidy was being printed, the entire program was studied to 
select topics for which television treatm^nt^ would be 'most effective. • Scripts 
wero written and production of the first three programs began in/October ,1971. 
During the follbwing September, the programs were broadcast on a trial basis, * 

: Fifty- thVee. teachers helped: evaluate those early^^ffortis and their comments were" ^^ 
use^" to revise the program format. In addition,, the product ioii -..team and mertb'erg. 
of thi advisory, committee evaluated $tudents' tesponses. . In subsequent years y ' 

, teachers continued to offer suggestions and comments whic^i influenced ^e^development . 

. of the -entire series. Three more programs wex^e produced during .tlje 1972-73 school 
year -and in Septemjber 1973 the production team once again visited' clkss rooms for • 
a -first-hand Iqok' at student reactions to "all six programs. W - 

■ • . ' ■ • . ' . ' . , ■ . ' . ■ • ■ , .t' 

M '>During the 1973-74 school year, the production effort intensified, "The film 
crew traveled to the National Oceanic and Atmospheric Administration's Climatic 

, aiid forecast centers, preparations were made jfor two of the three major location 
filming efforts, and much of* the filming for the meteorology programs was completed. 
In May, the production team flew to Denver' and beg^ ia six-week location shooting 
schedule that included scenes for all the geology programs and several shoreline .. ( 
programs, ' • ' . , . . 

Among the locations filmed, were the Ricky Mountain National Park, 
Chaco Canyon National Monument, thO; Grand Canyon, Yos emit e 'National Park, and 
the California ^oast. Returning from the Wdst, the production crew ijiin6diately 
Ooined the Duke University research vessel, EASTWARD-, for a' two-week cruise that 
resulted in most of the film you will see in Programs 15 and 16. ' . ' 

' . As the fail and winter of 1974-75 passed, work' continued di^th^ 
and oceanography programs. In December the . crew spent cjhe week .HMing behind 
the scenes ^in the .Smithsonian Institution 's| Mineral Sciences - Division, The resulting, 
. film included close-up looks at hundreds of minerals, high-lighted" 6y the Hrsp.e. 



Diamond. By ffaiy, all, o£ the met^orbio^ progVamj, the oceanography and shoreline 
prograjns, and the geology program-oA-mjiera conipleted., " 

In June of ' 1975, the/secohd Western filS^g trip carried the cameras to* . 
Craters o£ the Moon National Monument, Hebgen Valley, 'the Be^tbqth Plateaii, 
Yellowstone, thevBiack Hills andrthe Badlands., The trip, whirh included shooting . 
under desert conditions and on'snaw eighteen feet deep; resulted in, some of '-the 
most spectacular film* in the series. ' » | ' . r y ' 

, ln the fo^pwing eighteen libnths, , the film which had been shot over the* , 
preced;iJig three years was assembled jalong with footage from, the National ifark 
Service ajid other 'sources to pgqdace the nine programs that con^rise the geology 
s.eries-1 In early August of 1977, the final touches were added and the WHAT ON 
EARIH? television se^;;^^ was con5)lete. > , ^ » •. 

- Series 6verview ^ > ' 

, WHAT ON EARTH? consists of twentyrniifie programs con5)osed of sixty-nine V 
segments. These are% divided into four units. The first unit of five prbgramisy 
considers the earth, as a body in space Covering topics such as seasons, ^location,, 
gravity, time and map- making. ' The meteorology unit. Programs 6-14, studies the . 
structure of the atmosphere, weather forecasting, and climate. Oceanogrsiphy^ 
and shore processes, the third unit, occupy Programs 15-19. The last-^unit of • 
geology programs consider minerals , constructional, and, des tructional forces , : land- 
forms, and geologic time. - . • • 

' ■ :• . '.- . " ..■■(. 1 , ■ ■ • • . •• • ■ ^. 

' Most programs 30 minutes in length and . ate divided into s.egments 

of approximately 10 minutes each. Each segjjent covers ''a specific topic such as * 
cloud formation, movement of sand on a, beach*, or water underground. Some.'segments, 
such as cyclonic storms, are> purely instruct ioTxiL lDUt- the mjorit^ of segments 
combine instruction with aesthetic . and occi?)ational en^ihases . Several_segmentis 
illustrate the- work of people in the 'e^irth sciences: .surveyors , cartographers , 
printers*, cooks , .ndvigators, geologists , miners, meteoipologists, and con5)uterv.: 
operators. In every: case, the indiyidiaal in the program does the job he or stie, 
is shown carrying. out. \^ " ' . . • • • V 

Scattered throughout the series there are spe.cial segments that atten5)t to 
give s tudents a unique view of thfeix planet J A wklk in the snow stres'ses the \ 
special nature of*a siiow- covered. laiid^ for. students who seldom ^^erience such 
a phenomenon. Likewise, 'T^iintains J^e the Wildr^Places of the Earth," "Water-' 
falls,"*and^'Nfen vs. the Sea" attempt to awaken special feelings in students for 
the planet on which , they live. ; • . - — ; 

While "a great deal of tiine and- effort, has been expended to produce the WHAT 
ON EAKIH? television series^ it Should not be considered ^the principal, element |n 
any eart^h science course. The segments are not designed to stand alone, jlnstead 
they are intended to be o][ily one part of your instructional design.^ The segmented 
design of the series allows yoyi, as the teacher, to use a segment on videotape ^ 
or film whenever and however it best meets ^ your teaching needs. While the 'scope 
and seiquehce Were carefully planned, they ^should be altered,to meet the needs 
of your students and the conditions of your classroom setting. 



You may wish to use-a particuiar segment to introduce or review a topic. 
. Some . segments you may wish to show to the entire class /for oth^r segments^ a^ 
small grqiq) or even individual students may be a p3re appropriate audience. You 
may even feel that some topics are appropriate for one class but^p^for another. 

■■ a-'^believe you will find this teacheii's guide valuable in making decisions fpr 
• using each program. The, guide is divided by program and segment. A page at the 
beginning of . the guide provides an overview, student text references, and a list of 
books that students migjit wish to read, dealing with topics covered in the program. 
Each segment in the program is described on its own page. ' A segment synopsis, . " 
concepts , and- ob j ectives f or each segment form the core of the guide. Suggestions 
for previewing activities and follbw-up investigations aire- of fered along with a 
list of available films; slid^ and other media. A special list'of teacher 
references is' also included to allow yeti to .read in-depth on each topic if. you 
so desire. Sets of slides are availably for inost segments. . Each "set includes - ' 
scenes from particular segments so that you may repeat an explanation using, the ; 
examples students haVe seen in the. program. » . . , 

.The WHAT ON EARTH? series "is now, in youii, hands. I hope you will find it a 
.Valuable addition to rthe . resources available for teaching students about the earth. 
As you prepare to iise the. programs, Jcefep in mind that .we want students tb' learn to 
view the earth as' their* home. planet and respond to its phenomena on a personal ' 
level. We can teach students the/ mechanics of weathering and the physics of a 
breaking. wave, but we. must also allow them to ^ meet and sense the earth in a personal 
way. I-f-we can help them reach; this goal, they will experience, a thrill in every 
sunset and an exhilaration in every windy day or walk. in the 'countryside that will 
add immeasurably tot the quality of their lives and ours as well.. 
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in Space 



The early programs' in the IVHAf EARIH? televisipn. series introduces 
students 'to the planet eartho -The first, program presents scienti^^^ who study 
the -earth,- shows how the scientific method has worked to increase icribwledge in 
one branch of the earth sciences and presents the environmental ethiC .iq)ori whic^ 
the entire series is based, ^ * . 

The second, third; ^d fourth programs shift the student's, point- of view to 
the planet as,a body in space: its size, shape, motiais, and the forces which act 
upon it as it moves throu^ space. In Program 5, the student's focus returns to 
'the study of the planet's surface, considering maps of all kinds but concentrating 
on those which describe the planet's surface, shape, and, form. . . 

. Thus, the first five^ programs lay .the ground work for the study o£ a dynamic 
and constantly changing planet. Students will then move on- to studies of the ^ V 
atmosphWe, hydrosphere, and lithosphere. In addition, they acquire basic mapping 
skills that they use in later weeks to describe the atmosphere, oceans, and crust 
of the eartho 

Strahler, Arthur 1971. THE EARTH SCIENCES. 2nd, ed. New York: . Harper 'and 

■ Row. ; ■■ ' : • ^ 





What On Earth? 

• What on Earth? • * 
I Am a Part of Nature 
Scientific Method V 



Program Overview 

This .opening program introduces students to the study of earth sciencie and the 
WHAT ON. eARTH? television series. - The first segment defines earth science and 
destribes its numerous scientific disciplines. The-second segment, I AM A PART 
(Sf nature, suggests that the earth is man's home in^spkce and that he has a 
responsibility to protect it from harm. The final ^egniient suggests the V y 
sciei;itific method as a way of approaching problems.,. ^ / * 



Textbobk References 



A SEARCH FOR UNTERSTANDING 

. Workshop Unit I, pp. 40-45.^ 

NDEERN EARTH SCIENCE . 
< No. references . ^ 

PATTERNS IN OUR ENVIRONMENT. 
] Ch. 1: Patterns in Our Environ- 
ment, pp. 1-18 
Ch. 2: Changes in Our Environ- 
ment, -pp. 20-49 

THE WORLD WE LIVE IN » . . * ' 
No References 

EARTH SCIENCE: . A LABORATORY APPROACH 
No references 

EARTH SCIENCE: IIS * 
. ^ Idea 1: Foundations: Matter, 
. Energy, and Time, pp. .1-36 



Idea 2:, The Solar System, pp. 39- 
52 ^ 

FOCUS ON EARIH SCIENCE - 
No references 

HOLT: SojOH SCIENCE 

Starting Out,, pp. 1-13 

INVESTIGATING THE EARIH " ^ 
No references . . 

OUR ENVIRONMENT IN SPACE 

»Ch. 1: Interpretation, a Process 
of Science, pp. 11-23 



PATHWAYS IN SCIENCE 
No references 




student Reading 

Calder, Nigel. The-'Weather MdoHine. New York:' '■Viking Pressv, Inc;, 1975. 




Segment Synopsis 



. . What does an esarth scientist do? Why should I ^tudy earth science? these 
are questions asked at least once by all earth scien(?e students. This opening 
segment of the WHAT ON EA?IH? t^eVision, series attempts to answer these ques- 



tions briefly. It descries the earth as man's home but also as a closed!'. and 
limited system. EarthTscience is .divided into four major branches; . astronony.,. 
meteorology, oceanography, and geology. Students meet a. representative .from . 
each branch and'previqw some of the places, they will visit through the WHAT ■ 
ON. EARTH? series. 



Concept 

# Earth science is a broad discipline which 
studies the earth and. its surroundings. " 



Objective 

After watching this pipgram and com- . 
pleting. appropriate follow-up activities, 
the student should be c^ble to . 

^ explain how the various branches 
' • of earth science study th6 .: 
earth. 



Learning Activities \ 

' Have students look tip and learn the meaning of the teims: geologist, , oceano- 
grapher, metedrplogist,^ climatolpgist, • cartographer,- astronomer. 

" Discuss the kinds of things ^earth scientis ts study: What * is meant by the 
phrase^ '/the space ship earth" and "the eartji is a closed system"? 

Ask students if they^have been to any of the places the progr^ will visit-^ 
during the coming year, if some volunteer, ask them to prepare a story of their 
■ trip for the class and present it later ih^ the year. . . ^i . 

Conduct a cartoon content with a prize for the best cartoon of a geologist, 
meteorologist, oceanographer and astronomer.. ' 





Invite an eairtih scientist to vijit the class and explain his work, and Us 
relationship td pther earth sclei(^ces, ' , s^ ^ - .. ^ . •. ^ . • . 

Ctollect pictures for a display of.earthx scientists at- w 

Challenge your students to construct a "tree of science" puzzle overnight; 

' r Teacjher References ^ 

Exline, Joseph D, 1975. Individualized techniques for Teaching Earth Science . 
♦ .Englewood. Cliffs, NJ: Prentice-Hall y Inc. ' 

Qxenhom, Joseph M. 1972, Teaching Science to Underachievers in Secondary 
^ Schools. New Yark: Globe Book Co. , Inc. ^ 

TrieZenberg^' HeniV J. 1972. "Tndividual^ed Science: Like - It - Je. Washington, 
/ :DC: ^National Science Teachers- Assbciatidn. ' . , " ^ •'^ 




I Am a Part 
of Nature 



Segment Synopsis 



I - AM A -PART dF NATURE is based on a poan by Henry .Gibson. . The segment is 
designed to show students the beauty. o£ nature and the ugliness o£ some of 



mankind/ s- activities, 
philosophy. 



It leads students to develop their own environmental . 

J am. a part^of natureo . ' 
1 am^a part q£;e?verything that -lives. 
I am bpund together with all living things^ 

in air, in land, in water, ' ' . 

Upon its balance, i5)on its resources, 

and upon the continuity o£ both. 
To destroy them is to destroy myself. 
As a member o£ the human race . 
I am a part o£ nature. 
I will not destroy it. * . 

—Henry Gibson** 



Concepts \ Objective 

« Earth science is a broad discipline -o£ After watering this program and completing 

sciences which study the earth and its. /appropriate follow-up activities, the 

surroundings.. . <. _ ^ student should be able to 

• Some changes on our planet are influ- ^ give some exanples of ways in 

enced by man*s presence. \^ich mankin(^*s presence has 

^ " changed the earth. 



Learning Activities 

Ask students to suggest ways in which they are related to all living things. 
How do living things depend on man? How does man depend on them? How do their 
lives "depend on nature's balance? On nature's resources? 

Ask students for exanples 6*f ways in which, they have protected or destroyed 
nature. What has man done to . change his planet? Have the changes been good or bad? 
Can he predict the pattern of change? Ask how each student fits into these changes. 
Do they affect him now? later? 



' Discuss the earth as a limited system. How is it, why? Do changes occur 
at different rates? Where do changes occur? ^ v 

Have students fom small 'groups and draw up their own statements of environ- ■ 
mentaF philosophy, ^ 

Take a field trip around the school grounds, look for exairples of short and' 
long term ch^ge,. Use a camera to record examples of change. 

Begin ''earth watch", activities. Have students report weather, earthquakes, 

volcanic eruptions, and disasters to the class, . 

.t . ■ ' ■ ^ ■ ■ ' 

Teacher References 

^Leveson;. David, 1972, A Sense of the Earth. Garden City, NY: Doubleday and Co, j 

CRM Books Editorial Staff, 1974, Geology Today o New Ygrk: Communications 
Research Machines, Inc, , 
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Scj^tific Method 



Segment Synopsis 

The structure and process o£ science are conple^q and nebulous, areas which 
usually present some. problems for students. This segment is designed to 
illustrate the idea that science develops not by spurts o£ genius, but by slow 
tod arduoiffis labor. Each concept that is developed, tested, and proven true,; 
becomes the basis for future ^questioning and research. So a completed theory 
is constructed on a large foundation of hypotheses, theories; and laws tlkt 
were disojvered. and^ p'roven by earlier investigators . ; 

SCIENTIFIC METODD looks at the discoveries leading to the\jleveXopment of 
:the* fluid Dynamics Theory by Vilhelm Bjerknes in the early twentieth century. 
T|v8 story traces Greek observations: and the wbrk done by Galileo, Hooke, and 
Torricelli tO; develop instruments capable of measuring the properties of thfe 
atmosphere. It concludes with an account of Bjerknes' theory and jasks stu- 
dents if they can suggest what the overall theme of the segment might; be. 
This segment can be used to introiice or review the scientific method. : 



Concepts 

V Man's mind is. his most important tool for 
investigating the earth. 

• Man's mihd^ is used to interpret the ob- 
servations he makes with his senses. 

« Man uses instruments to extend his senses. 

ff» Measurements are essential for quantifying 
observations. ^ 

• Earth changes are detectable by obser- 
yation. 

« • Certain patterned changes are predictable. 



Objectives 

•After watching this program anc^ com- 
pleting appropriate i^ollow-u^) 
activities, liie student should" bJ^ able 
to 



• give examples of ways in which 
hi5 senses limit his inves- 
tigation of the earth " ^ 

• demonstrate a basic under- 
standing of measurement 

• identify change in terms of 
lo'catlon and action 

\ .predict certain simple patterns" 
of change 

• describe, the earth as .a "closed 
. system." 



ERLC 



Leammg Activities > ^ 

Have students pjepare one. paragraph biographies on- Galileo, Hobke,. Totricelli, 
and Vilhelm Bjerlcnes. ■ , * >■ ' / : ; ' » 

Irttroduce or review the following terms: themometer, barometer, air pressure,* 
fluid dynamics o \ ' ; • • 

. ■ ■ • • . ' _ ' . " . ■ • . • * ■ 

. Have groups of students conduct library* research for ;a biilfetin board tracing 
the major discoveries in me teprology.': 

Have ''Students obsdive a' sunset and record their observations.' 

Have a group of s^dents prepare d display showing the steps an hypothesis 
might follow to become^ law^ 

• Divide students in to groups and have them record their observations of a • . 
natural luud puddle. 

. . ^ " /. f» • "■ , ■ - . _ ■ ■ ■ . • ^- ■ ' ' : 

Havfe students deiwlop their own scale of measurement o 

Fashion "boxes of mystery" and arrange them around the roomo 

* . ■ > '■ . ■ "' ■ . 

Have students describe the materials contained in the boxes using various senses" 
and instruments., Have them^record their observations and compare .their descriptions. 

' Have students prepare displays showing the sequence of events leading to • ' 
scientific discoveries in meteorology; ^ 

Have students conduct investigations outlining each step of the. scientific 
method they use." . ' . 

Take a sample of earth' material and change it in some way, listing and 
explaining each action o V - , . 

List some^-event that changes through varying periods of .time ancl space^ 
. (shifting of sand, changing shoreline, bubbles, etc o)...T3y to develop scientifically . 
valid designs for predicting the events. ' * . ' . • 



^ Media Resource 

FIIMSTRIP 

NEW METHODS OF FORECASTING WEAIH^R. 1 
filmstrip, 1 cassette tape. Stone 
iProductions, 1971. : 



Teacher References 

i^istotle, 1952. Meteot»ologiaa. Cambridge, M/V: Harvard Univ. Press. 

Crombie, A. C. 1959. Medieval and Early Modem Scienae. 2 vols. Garden City, 
NY: Doubleday arid Co. , Inc. , 




Ross, Frank, Jr.- 1964 o l}eathe:a: The-^Saieni:b:.c0 from Ancient- -Tim's ..to 

Spaoe-^geo New York: LotJirop, Lee and -^^^^ ^ , / ' , . .. 

JRuchlis, Hym^p,', 1963, DiscoveHng .SoienUfic Methpd. New York: 'Harper . and R(j)w; 

"Whitnah, Donald- R. 1965o A History' of the United Weatheri Bure^^ Uibana, ll:^ " 
LMiVb o£ Illinois Press. . " ' • ..■'^V / 
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The Earth ill Space / 



\ " Man Lool« to the Stars 

\ ^ A Chip Bobbing in the 

• \ Ocean of Space 

\ ' . " Foucault and His Pendulum 
. ' \- Microbes to Stars 

' The Seasons . 

• U V Program 

THE EARTH IN SPACE is -the first b£ twp prograitis stuciying the^earth as a planet. 
Programs 2 and 3 foeus ^ph the planet's relationship to the solar system and are 
designed to change the student's view of his home' in space. "They explore the 
motions of the'earth, man's developing view of the universe, and thfe size of the 
earth in relation to the natural world.' 



Textbocjk Refierences 



A SEARCH FOR UNDERSTANDING \ \ [ Gh. 28: Exploring Space^,'i^. 426- 

- . ^ Ch. 1-1: Thie Earth from Space, . 444 ^ 



pp. 4-7 :\i Ch. 29: Our Ifcn, pp. 445.-465 

Ch. 1-2: The Shape \o£ the Earth, \ Ch. 30: The Earth's Motion, pp. 

ppf. 8-lQ - .1. . • : 466-475 . * 

Ch. 17: Man's 'First Observatory- / . V 

The Earth, pp. 550-573 . EPRTH SCIENCE: A LABORATORY APPROACH 

* * Ch. 11: The Earth >in Space, pp. 

MDDERN EARTH SCIENCE ' . 245-273 . . • 
Ch. 1: Design of the Universe, 

pp. 2-20 . EARTH SCIENCE: IIS 

' Ch. 2: The Sun, pp. 21-46 Idea -2: The Solar System, pp. 

Ch. 3: The Earth as a Menber of 53-76 

the Solar System, ppl 47-74 * - 

. FOCUS W THE EARlri 

PATTERNS IN. OUR ENVIRONMENT'. Ch.'22: The Solar System, pp. 

4 Ch. 3-12: People and Time, p. 63 444-469 
: Ch. 9-2. :, Tfie Nighttime Sky, 

pp. 255 . . HOLT: ;EAKIH SCIENCE 

Ch.: 9-13: The Size of the Solar ChN 13: The Earth in Space, pp. 

S)^stem, pp. 275 ^ 370-401 

Ch. 9-16: The Size of the Universe . Ch. 14; TF^e'Solar System, pp. 

in Six Steps, pp. 278-280 , 404-445 

, * . Ch. 15: The Universe, pp. 447- 

THE WORLD WE LIVE IN 470 
Ch. 26^: Stars and Galaxies, pp. 

374-402 ' : . INVESTIGATING THE EARTH 

Ch. 27: "The Solar System, pp. 403- \ Ch. .1: The Earth and Moon in 

425 . ^ • Space, pp. 3-22 
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. ' OilK envirdnmeot' m ^ * • pathivays in science . 

ai. 4: Earth Science and-Man's Environ- Unit 7: Man in His 

. ^ . ment, pp. /63-84 . ; ppo 335-382 

^ Gh. 5:^.' The Earth in Motion, pp. 87-110 ■ ; 

. ■ ■ . ■' Ch. 7 ^^ ^.T^^ 




^^^^^^^^^ 

Allispn^ ftnda. The Reason for Seasons. . Boston: Little, Brown", and Co., 1975. 

Asimov, Isaac. Hod Did^We Find out the Earth i&. Roiptd? New Ydrk: Walker and Co., > 

• , 1972. ■ ■ ■ . \ / ■. . 

The Tragedy'^ of the Moon. Garden City, NY: Dotibled^y and Co., Inc., .. 



1973.; 



j_* As imoi) on. Astronomy. ' Garden City, NY: DoiiJleday and Co. , Inc. , 1974. 



Brown, Peter L. Comets^ Meteorites^ . and. Meno New. York; Taplinger Publishing Corp. , 

. : :.1974. x . . . . ■ ' , . ^ ; , . , ^ • --\/-\ 

Butler, S,. T., and Robert RaymoiK^ The Family of^the Suno Garden City Double- ■ 
' day and COo, 'Inc.,' 1970. ^ * ^ > r • , • 

Calder, Nigelo The Violent Universe^ An Eyewitness Aaaoicnt of the New,,A8tronoriTy. 
New York: Viking Press, Inc., 1970. V 

Coutright, Edgar M. Exploring. Spaae with (jr Camera. Washington, DC: National 
Aeronautics aiid Spgce Administration, \L968, - 

Kals, William S, How to Read the. Night Sky^, Garden City, NJ: Doubleday and Co. ,' 
Inc., .1974. . ■ - ' V - ■ 

LiJiTburg, Peter. What's in th'i^ames of Stars' and Constellations. "New York: CowarcJ, 
. McCann, and Geoghegari. Inc., 1976. * * \ ' 

Lyon, jene. Asironpmy: Our Sun and its Neighbors.* New Jork": ' Westeni Pi4)lishing. 
■-.■Co.,' Inc., 1974. . . .• . ■ ■ ' ^, ■ 

Moore, Patrick. ,The Piature History ^f" Astronomy . . rev, ed. New York: Gpsset an4 
Dunlap, Inc.;, 1972. 

•^i^jir den, James o The. Amateur Astronomer's Handbook, rev. ed. New York: Thomas Y. 

v.: Gi'owell Co., 1974. : j, 

• \v.-. • . . , • ■ . , • ■ . ' ■■■ " ■ 

Peltier i Leslie C^^Guideposts to the Stars: Exploring the Skve& Through the Year\,^ 
Hew York: .Macmillan Publishing Co., Inc., 1972. 

Ravielli, Anthony. I^e World is RoifHd. . rev. ed.* New York: ■ Viking Pfess, Inc. , 1970. 

■ ■ ' . , ' '■ ' ■ ' ' - ■ . I ■ ■ • 

Spencer- Jones , Harold. The New Space Enoyalopaedia: A Guide to Astrohofny and Space 
. Exploratioh. rev. ed. New. York: E. P. Button and Co., Inc., 1974^ . 
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Man 
to the 



Segment Synopsis 



The^idea that the ^rth is not- the center o£ all things hut is, in fact ^ 
only a minor inner placet circling ,aroimd an average star, one of millions in. 
a- single galaxy, has evblved slowly over time. MAN LOOKS. TO jHE STARS traces 
the concept of the universe from" the Greeks to Ptolemy, Aristotle, Erastosthenes , 
Hiparcus, Copernicus, and Galileo.. . It recounts the social, religious, and 
political faqtors which were as iiT?)ortant in changing man's thinjciiig as the 
development of mathematics and the telescope. Art objects, astronomical 
photographs and epicycle models illustrate the' evolution of man's thought 
from an earth centered wprld, to a sun. centered universe. . 



Concepts 



• The earth is a body moving' through space. 

solar " 



• The earth .is one member of the 
systenl. . 



Objective ^ 

After watching- this segment and com- 
pleting appropriate follow-iq5 activi-" 
ties, the student should be .able to 

• • explain' how man's view of the 
earth's place and potion in T 
the solar system has changed 
as new evidence is discovefedo 



^eaitning Activities ^ 

Introduce the following terms: orbit, epicycle, constellation, p2^et. 

Have stuc^nts develop brief tdographical sketches of Ptolemy, Aristotle, 
Erastosthenes, Cdpiemicus, and Galileo, 

Have students discuss what ttey think was the most ijiqxjrtant factor involved 
in the change from the Ptolemaic ib the Copemican universe. 

Have students make, posters/ showing the constellations seen in the zodiac, 
include constellation's history and major stars. 



Throw a. class "star party" to 



assist students identify major constellations « 
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Use the, monthly sky calendar in SCIENCE AND CHIIjpREN' as a guide. ^ 



Have students build a scale inodel of the solar system using iriforraation 
found in "Let's Count the Stars^' by Marion J. Joseph .and Sara L. Lippincott in 
SCIENOB AND ffllLDm/ . ^ . . 

, * . Have students conduct #1-2 •/'Measuring the Earth" ifivestigation- from'Nliles F; . 
Harris 's et al/ Earth Science Curriculum Pjoject textbook INVESTIGATING THE EARIH 
(1973), published by Hougjiton Mifflin Company, .|Boston, Massa,chusettSo 

'■ ■■. Have Students measure the apparent inbtibh'- of the sun using the sun's shadow. . 

. . ' ■. •;• : ■ . . • . • . ■ • .• 

. , . • • • •. ■ ^ , ■ • . • • - - - ■ ' ■ ■. « . • ■ . •• 

^ .. Play the simulation gine SPACE HOP from Teaching Concepts, Inc. 



,|eac 



: Media Resources 

FILMS ,■ • 

EXPIXDMNG THE'NDON. .16inm;. 16 nujio ' sd. . A TRIP TO THE PLANETS. 16inmo , 15. min. 

.cofcJr. Coronpt Films , 1969. •'. . sd.' color. Ency. Britannica Ed„ 



GALAXIES m> THE UNIVERSEo 16inmo, 13" 1/2 ., 
' min. sd. cx)lor. Coronet. Films, 
1969. • . 



Corpo 



V|mT;IS'ANEaiPSE? 16mm„ li-min„ sd. 
r color.. BFA Educational Media 



HOW. MANY STARS. _16ram. 11 mino"' sd. 

',coi?Kr. Mdo^ Institute of Science, 
X . 1974» . " ; _ ■ . . 

MARS Mi>JUS NfflH. 16mm„ 18 min. sd. 
. . .color. Chui:cHll Films,- 1973. . • 

■fflE NIOTT SKYo i6mm. U min.~ sd. 

coloTo Ency» Brdjtannica Ed. :Corp. 
(2nd ed.5 ' " . v • . 

.OUR SUN AND ITS PLANETS. .16mm. 11 min. 
sd. colore Ckjronet Films, 1970. 

PLANETS, IN ORBIT: . TOE LAWS OF KEPLER. 
1.6iiim. . 10 min. '^ sd., color. Ency. 
Britannica Ed.* Corp. 

Tlffi SOLAR SYSTEM '16mmp sd. color. 

EnCy. Britannica E^o Corp. (to be » 
released) . - 

'5PACE SCIENffi: THE Sl|N AS A STAR. ' 16mm: 
13 1/2 min. sd. coior-^— Gerone t • 
Films, 1970; 



LOOPS 

MM: MOTION AND PHASES. 1 color film 
■ loop = ■ Hubbard Scientific Co. 

PLAb^ETARY MDTION. 1 color i^ilm loop. , 

'\ Hvibbard Scientific -Go. .J 

SPACE EXPLORATION SERIES. 14 color film 
loopSo Hubbard Scientific Co 0 

■ : ': ■ ■ ' ■ ' . . r~^:'lr '^:* . 
FILMSTRIPS 

MAN, MpON, AND UNIVERSE*<^. 3 color 

^ilmstrips, 3 disc recordings, ' i 
itional Resources^- iS^t). .. 

MAN STUDIES SPACE. 2 color^filmstrips, 
.1 disc recording. Educational 
Activities, 1969. 

THE UNIVERSEo 6 color filjiistrips, 6 
—cassette tapes o National Geographic 
Society, 197?. 



STAR? AND STAR SYSTEMS. 16ramo 16 mine. , 
sd. color. Ency. Britannica Ed. Corp. 



i 



\ 



SLIDES 

ASTRONOMICAL DIAGRAMS. 20 color slides. 
Ward's Natural Science' Establishment,' 
Inb^^ . • , ; — 

. THE , PLANETS . 20 color slides . Ward ',s. 
■ Natural Science Establishment, Inc. 

'SOLAR ^YSim ASTRONOMf . . 20 color slides o . 
* ; Ward's Natural Science Establishment," 
' .. ' Ii^^' . ' ' • . 

^ THE SUN. . 20 color slides. Ifard's Natural 
; Sc^.ence Establishment, Inc. v> 

TRANSPARENCIES 

ASTRDNONEif SET I. 11 color transparencies. 
Hubbard Scientific Co. 



ASTRONCM SET II. 10 color transparencies ."^ 
Hubbard .Scientific Co. • 

KITS - 

GLOBE LABORATORY. 8" diameter globe^, * . . , 
overlays, inserts. Hubbard Scien- ' . 
tific'Co. 

READING, RESEARCHING, AND REPORTING IN . 
. .SCIENCE: THE UNIVERSE. 4 color 
filmstrips, 4 disc recordings, 8 • 
books, 50 activity cards o BFA 
Educational Media, 1975. 



\J ' Teacher References 

Atkin, j, Myron, .and IVyatt, Stanley P., Jr. 1969o The Universe in.Mo.tion. New York: 
Harpef arid. Row. / . • 

Branley, Franklyn M. 1959. Experiments in Sky Watching. New York: Thojifes Y. Crowell 

■ Coo. ^' . :.• ■ ■ / . ■ 

De Harsany, Zsolt„ 1932/ The Star Gazer. New York: G." P. Putnam's Sons. • 

•' '* ' ■ ■ , ■ ^ ■ ■ • ' ' 

Drake, Stillman, transo' 1957o discoveries and Opinions of- Galileo. Garden City, NJ: 
. , Dbibleday and QJv, Inc. 

Hoyle, Fred. 1975. Astronormj and^osmology . San Francisco: W. H. Freeman and Co.- 

Koestler, Arthur. \J960:. pie Watershed: A Biography of Johannes Kepler. Garden City: 

■ Doubleday and Co.,. Inc. ^ 

, Kohn, Clyde F. 1967. Guide to Effective Ulobe -.Usage. Chicago: A. J. Nystrom Co. 

Leoiiard, Jonathan N«, and Sagan, Carl. 1969. Planets. Morristown, NJ: Silver 
Burdett Co. . (a title in the Life Science Library)' 

Mailon, Gerald L. 1976. An introduction to constellation study. Science and- Children 
' l4(Nov.):: 23-25. . . ■ . 
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A Chip Bobbing on 
the Ocean of Space 




Segment Synopsis ; ^ 

. Students glin5)se, in this ^ Segment, the wide variety of motions 
their planet makes as it travels through ^space. Animated sequences 
depict ;the earth's axial rotation, precession, nutation, and ellipti- / 
cal orbit; motion of 'the earth-moon system; motion of the solar system 
about the mi'lky way galaxy; and the galaxy's motion through space, ^ . 
No atten5)t is made to explain the various motions but only to demon- 
strate their existence. 



^ ; Concepts 

, 4 totioii.i;^rfHe natural state of the 
plahet eajtH. 

.■ W-i ' ■ - ' 

0 The eartfei-jiha^ many motions o 



Objective 



After wdtching this segment and conpleting 
approptidlte follow- activities , the 
student should be able to 

; explain the principle motions of 
' .tHe earth o 



Learning Activities 

Have students, learri the meanings of rotation, /brbit, precession, and nutation. 

Ask students how they can prove that the earth is rotating. Which of the 
earth's motions can be observed without special instruments?. 

. Several students might wish to make time lapse photographs of Polaris (the 
Pole Star) to illustrate the earth's rotation. 

Have students conduct #2-4 'TOiose Move is it?" from Leonard^Beiiistein and Harry 
K. Wong's textbook, EAKIH SCIENCE: IDEAS'^ AND INVESTIGATIONS IN SCIENCE (1977) : 
published^ by Prentice-Hall Inc., Englewood Cliffy, New Jersey. 
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/ Segment Synopsis 

This essay combines biographical information on. Foucault with scientific . 
principles about the earth's movements which influenced the design of the 
, pendulum o Using models' and actual working pendultms , ;it demonstrates the 
behavior of the Foucault pendulum and explains the different pendiilum notions 
which occur from the equator to the poles o A special effort has been made 
^ throughput this segment to avoid using advanced mathematics (trigonometry) - 
/when explaining the concepts 'involved o. 

■ : ' :. ■'■ ■ ^ ') ' . ' ■ : ■■ ". ... ■" ■ ■ ■ 

Concept Objective 

• Motion is the natural state of the planet After watching this segment and com-: 
' earth'. . pleting appropriate follow-up activities, 

the students should be attle to - 

. 0 . explain how the Foucault peinciu- 
lum danonstrates the earth's ^ 
rotation on its axis * 



training Activities > ^ 

Prior to viewing this segmeny, students should understand the meaning, of the 
following words : pendulum, rotation, axis, gravity, pole, equator o . 

Let students* const^ct^Weral pendulifcis using crude equipment. Try to build one 
with a rotatable base. Use the referencesllisted in. the Teacher References section. 

Have students conduct .investigation #2-4 •'Whose Move is it?* • from Leonard Bernstein' 
and Hkrry K. . Wong' s textbook EAKIH SCIENCE : IDEAS AND. IlilVESTI CATIONS IN SCIENCE . (1977) 
published by Prentice-Hall, : Inc. , Englewood Cliffs, New jers% . 

Have, students suggest' othqir ways to prove' that the earth is rotating on its axis. 
See. #1-7 "Investigating the Sijn's Path— Sun "Watch" •in INVESTIGATING THE EARTH. (1973) 
by Miles F. Harris., et al. pufelished-by Houghton Mifflin Con5)any, Boston, Massachusetts. 



U " Media Resources 

niM LOOPS 

EARTH: RUTATION AND REVOLUTION. 1 color SIMPLE PENDULUM SERIES. 4 color film ^ 
; film loop ^ Hubbard Scientific Co. loops. 'BFA Educational Media, 1972. 



Teacher References 



Bete, Oianning L. 1964. About Foucault Pendulums- and How They Prove- the- Earth 
' ^Rotates! A Scriptographic Study Unit. Greenfield,; MA: Charming L.. Bete 
: Co..,- Inc. , ■ ■ ; . : ■ . : ■ . \ ^ . ■ 

Fraiikovits, Nicholas D, 1976o A sinplified pendulum for classt'oom usco Jouknal 
.of. Geological Education 24: 103-104. . j. ' ■ ; • ' 

Stong, C. L. 1964. How to build ah accurate Foucault. pendulum. -Ixx-AmaiiBur - : 
. ' Scieniisto Scientific Amvican FeB." -132-139. ' . ■ . 
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Microbes to Stars 



V ' Segment synopsis i 

■ Within the miverse, hvDnans Qcciipy a uAique positio^&Detweert* the very 
latge and the veiy small o Ihi^'^ short- ^egment .l:ielps studSlts. visualize, their 
scale i^i. relation. ^ earth and the universe. .A box is used to illus- 
trate-scaie , its dijnensions are^inultiplied in^ of ^one thousand on a 

side, thus increasing the -ijbox's volume one billion times vith eadh multi^; . 
.plication/. The first, box is only capable of hplcjing one bacter.iuntfXthe '. - 
. fifth bcxjc, the earth; the tenth, the Milky Way galfixy; and the eleventh., ■ 
all our neighlporing. galaxies. • . ^ . 
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• Concept ; . 

This segjnent is supplementary and relates 
only indirectly to concepts pertinent to 
thie study of the . earth as a :body in . sp^ 



^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^c^^ ^^^^^^^^ ^ 

fHave^ students design/p illustrating the scale of microbes, humans, and the 

dnivjerse to 6ne others' . , ' / ' . . ' V 

* ' • • ,•; ^' • ^ •■ ^ . ^- .■ ' . 

Have; students.. bm^ a JrtOdei pf the Millcy Way ; Galaxy us i4^ one milljjneter to re- 'fc^ 
preseiit one.liggjt . /'^ / . ; " v 

' riaVQ^s coiini^the 'st^ a cardboard sheet with a 12 inch sc(uare hole' 

• cut in it.. ;Vflien-held at aiih^ the eye, the YieWer should be able to count 

the 'Stars, in a^: area measuTing^. 2^^ which amounts to 1/103 jgf a sphere « • . : 

.Have studfents Uuild-a™ the earth:at a scale^bf 9. "9 5 'km. /cm. using the . ; , / 

Hydrosphere- BiospHere;\.\ • ; • . ' ' . ' ' ;. ' ^ . ' 

loriespheire fafdes' outiV^space (300^miles3- - • 

; . * /.v lonesphere^^ above surf acer«- 

■ ■■ The.mesospher^ lis approxiiiktely. 40.23 meters' t^^^ 4.0 cm ' . > 

The strrs^^ 32.2 metep;. thick v-l'^cale = 3.2 cm 



•The trpposphere^^is approxiinatelY 17,7 meters thick. -- scale 1.7 cm' * . 
Th*e highest point pn surface o;g^planet Mt., Everest 8,832 km — scale =. 

0,99 cm ( / 
The deepest point oh surface of planet Mindanao Trench 10. '4. km scale » 

' I-O cm, V V ' 

The erust at its thinnest point beneath- the ocean is approximately XO' km 

thick scale— 1,0 cm * , ' , 

The crust at its thickest, point beneath the continfents' is approximately 

48j4 krfi thick — scale 4,8 cm 
The mantle including the crust' is approximately 2^96 km thick -- scaife = 

2,91 meters * / / * . , 

The outer core is approximately 2092 km thick — scale = 2,10 meters 
The inner core is approximately 1384 km thick /scale, « 1,39 meters 




Segment Synopsis 

Ifffi SEASONS explains how the seasons result from the tilting of the earth's 
. axis in the plane of its orbit. It asks students to^ suggest how the seasons 
■ would be different j.f : the earth did 'not rotate on its axis, the axis did 
not point in one direction, the earth was not inclined to the plane, of its 
orbit but was perpendicular, and viiat it would be like if they lived in the . 
southern hemisphere. ' ■ ^ ■■ 



Concepts Objectiyes 

/Motion is the natural state of the planet /Vfter watching this segment and corn- 
earth. ' pi eting appropriate follow-up act ivi- 

' ties, the student should be abie to 

The earth's seasons results from the earth's , -v i. ^i. 

revolution, tilt, and parrellelism of its : • the seasons re-^ 

^ . , ■ suit from the earth's move-; 



axis. 



ment 



describe the ^ause of energy 
change on the planet's surface. 



Learning Activities 




Before viewing this segment, introduce the idea that surilight changes to heat 
energy when it strikes the. earth. Using a gyro, demonstrate how. the earth's rotation 
causes its axis to point in the sairie direction throughout its orbit. 

. Using a grid card and* light source to demonstrate, how the angle at which ligjit 
strii|ces the earth affects its intensity o Maintain the distance but v^ry the angle 
between the ; light- a^id hard surface <, As the angle becomes smaller, the airisgarit of 
light pei^ unit are^*decreases.- Relate the angle to the earthls position at different 
seaspns; point out that the earth's distance froiji the sun^hasvlittle effect. 

Have students act out the seasons. One student with a flashlight is the sun, 
another, holding a globe, orbi^as the earth. , ;\ 

:j , Have 3tudents calculate an equation of an analemma time mc^l. See Franklyn 
.|1.^3ranley'.s EXPERIMENTS IN SKY KATanNG (1959), published by Thomas Y. Growell Co., . 
;^ew York, New York. ' * ' * j 

. • '• ' ■ . • • -23 . : ■ \ 



Media Resources 



^^IIA^tOOPS — — ^ T RANSlPARENaES — — — ^ 

• SEASONS; 1 color film loop. -Hubbard Scien- ASTRDNOMf SET I. 11 color trans- 
Co. ^ parencies. Hubbard Scientific 

Co. ' . 

SUNMER. AND WINTER. 1 color film loop 0 

Doubleday and jCoo, InCo , SEASONS OF THE YEAR." 1 color trans- 

* ■ " parency. Hammond Inc. 



Teacher Reference 

Kohn, Clyde To 1967. ^ Guide to Effective Globe Usage. Chicago: A. J. Nystrom 
and Co-. ' . 
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Forces That Act on tKie Earth 



Tides and the Moon 
Newton: A BiograpHy 
Gravity: What Is It? 
"Crunch" 

Tl?^ Earth's Magnetic Field 



^. , Program Overview 

Program Three is the second program focusing on the properties o£ the planet 
earth. FORCES THAT ACT m THE EARTH includes^ information on tides, gravity, 
and magnetism. An interview with an geophysicist and a cartoon segment on 
the shape of the earth round out the program. 



Textbook References 



A SEARCH FOR UNDERSTANDING 

Ch. 10-5: Movements of the Ocean:. 
Wavfesqnd Tides, pp. 314-319 

NCDERN EARTH SCIENCE- ' 

Ch. 1: Design of the Universe, 

pp. 14-17 
Ch. 17: Motions of the Sea, pp. 
365-367 

* • 

PATTERNS IN OUR ENVIRONMENT 

Ch. 4: Invisible 'Patterns, pp. 
78-1U9 . 

THE WORLD IVE LIVE IN 

Ch. 28: Exploring Space, pp. 
, <• 426-428 

Ch. 29:v^Our Moon, pp. 460-462 " 

EARTH SCIENCE : A LABORATORY APPROACH 
No references 

' . ■ ■ • .V 

EARTH SCIENCE: IIS 

Idea 2-8: Love Makes the World 

Go Round, pp. 77-80 
Idea 6-6: The Ocean Comes Up, 
pp.. 225-230 N 



K)CUS m EARIH SCIENCE a 

Ch. 1:.* Origin and Motions o£ the 

Earth, pp. 4-23. . 
Ch, 23: The Moon, pp. . 470-486 

H0LT:1:.EAKIH SCIENCE . l 



Ch. 13: The Earth in Space, pp.* 
370-403 

INVESTIGATING THE EAKIH 

Ch. 1: The Moon, Our Natural 

Sa:teliite,pp. 14-16 
Ch. 3: Earth Forces, pp. 59-66 

OUR ENVIRONMENT IN SPACE 
, , Ch. 5: The Earth in Motion, pp. 
104-106 

Ch. 8: The Solar Wind, pp. 156- 

165. ^ K 

Ch* 19: Wotk o£ Waves, pp. 40= 

409 JF^-h 



PATHWAYS IN SCIENCE . 

;Unit 8: Energy and Motion inTJQr 
Solar System, pp. 387-453. 
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Student Rciadings 

Branley, Franklyn M. Gravity is a Mystery, New York: Thomas Y. Crowell Co"., 1970. 

^ o Weight and Weightlessness o New York: Thomas Yo Crowell COo^ 1972. * 

Mann, A, L. , and Vivian C. Mann/ Famous Fhydioists, New York:. John Day COo, InCo, 
1963o • ,. • 

Milgram, Harr/o First Expenments with Gravity. New York: E. Po Button and Co,,, 

Inc., 1966o ^ 

Pine, Tillie S. , and Levine, Joseph,/ Gravity All Around. New York: McGraw-Hill Book 
Co., 1963. 

Reuben, Gabriel H. , and Gloria Archer. What is a Magnet. Westchester, IL: Benefic 
Press, 1959. 

Valens, Evans G., Jr.', and Berenice Abbott. The Attractive Universe: Gravity and the 
Shape of Space. -Cleveland:- William Collins and World Publishing Co., Inc., 
1969. ' ; . .. : V 
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Segment Synopsis 

TIDES AND THE MOON explains tHe acts of gravity on the ocean to 
. produce tidal bulges and describes the inovement of the bulges around the ... • 
earth vtfiich dreate the daily tidal cycle." It demonstrates thg size and 
shape of ocean basing affecting tidal size. Students are asked to suggest 
potentialj loses of tide power. • 

Concepts Objectivesn^ / 

• Forces cause objects to move tides. After watching this segmerit tod completing 

appropriate follow-up activities, the 
Tides are created by the gravita- , student should be able to ! 
tional attraction between the earth, . 
moon, and sun. » .explain how tides | are created 

Tides are modified by the shape and ^ # demonstrate how tljie position of 
size of the basin in vdiidi they the sun and moon affect the tides, 

occur. .. I . . 



Learning Activities 

Have students reconstruct a tidal cycle using an aquarium. On the side of the 
tank, record water levels representing the tide heights on an hourly basis for a 
twelve hour period. Aidd the following amounts of water representing the first six 
hours: 1st hour = 134 ml; 2hd hour = 366 ml;. 3rd hour = 500 ml; 4th hour 500 ml; 
5th hour = 366 ml; 6th hour = 134'ml; then remove the water amounts in the same 
order. The result will be a curve representing the ocean's surface level for twelve 
hours of the tidai cycle. \ 

Have students conduct an investigation of tides using' either the suggestions, 
given in "Ah Investigation of Tides: Are They Related to the Moon?" by Robert G. 
Anderson in THE SCIENCE TEACHER, Vol. 35, No. 4.. (April, 1^68), pp. 21-23 or 'Tide 
•Sutdy, An Activity" by Walter Gehring in THE SCIEflCE TEACHER, Vol. 40, No. 8 
CNovember, 19^5), p. 44. . - 
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Have students conduct the following investigation from Leonard Bernstein and 
Harry K. Wong's textbook, EARTH SCIENCE: IDEAS AND INVESTIGATIONS IN SCIENCE (1977) y 
published by Prentice-Hall ^ Inc., Englewood Cliffs, New Jersey: . 



2-8 Love. Makes the World Go 'Round 
6-6 The Ocean Comes Up 



Media Resources 



rims' 

OCEAN TIDES: BAY (* FUNDY. 16inni. 14 min. SOLAR E^5ERGY: TO CAPTURE' THE PpWER,OF 
sd.' color. End>^^ Britannica Ed. Corp. SUN AMD TIDE. I6mra. 24 min. . sd. . 

N- colofi AC I Films, Inc. 

•ORIGIN OF THE MDON. 16mra.- 5 min. sd. L 

. color. Bailey Film /Associates, 1969. ■ TIDfeS OF*rHE OCEANS. I6mm. 17 min.> 

* sd. color. Life Science . Aca4femy Films. 



Teacher References 



Clancy, Edward P. ,1968,- The Mdee: Pulse of the Earth. Garden City, NY: Double- ■ 
day and Co, Inc. . . 

Goldreich, Peter. 1972. Tides and tj;ie earth-moon system, Scientific American 
April: 42-52, 

National Ocean Survey. 1976. OW'^i?05«0ss Tides, Washington, DC: National 
Oceanic and Atmospheri\c Administration. ' ' 

. » 1978. Tidal durJents. Washington, DC: National Oceanic and Atmos- 

pheric Administration, (pamphlet) 

Purrett,. LouiseA. 1976. The old familiar puzzle of the tides. NOAA Journal 6 (Jan.): 
42-45,' . • / ■ ■ ■ ■ 

U. S, Navy Itydrographic Office. 1958. Oceanography:' American Practical Ufavigaior, 
Bart 6. Washington, DC: U. S. Government Printing Office. 
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Newton: 
A Biography 



Segment Synopsis 

"! > Sir Isaac Newton was respon^il;ile for disc6yer^g many o£ the laws 
underlying our knowledge o£ gravity: This brie5F|^iographical sketch 
stresses the widip variety o£ discoveries credi tea to Newton. 



Concepts V Objective 

Man' s mind is his most important tool After watching this "se^ent and completing 
for investigating the earth, appropriate follow-iqp activities, the*' V 

student should be able to 

Man's senses are used to make obser- 
vations, his mind to interpret ob- / • ^^lairi how Newton applied his 
servations. / senses and intellect to explain 

various earth phenomena. 



Learning Activity 

This biographical segment is intended to complement Segment Three, GRAVITY, 
WHAT IS IT? You may wish to have students prepare displays or reports on Newton's 
life and work; 



MediaRe^ 

•HIM 

INEKIIAL, MASS AND THE LAWS OF MOTION. . ' \^ . 

. .16™, . 13'min, sd, color. 

Coronet Films. . ' ■ 

■• ■ . ■ • ■ • ^9 ■ • ■ V ■ ■ ^- .. , . ■ . 

Teacher Reference 

Andrade, Edward N. 1958. Silp Isaac Newton: His Life and Work. Garden City, NY: 
Doubleday and Co., Inc. . ' 



Gravity: What Is It? 




, Segment Synb^^ 

Dr. Charles Welby . is ihtendewed in GRAVITY^ ;WHAT IS IT? Dr, Welby 
explains gravity and the inverse square law as it applies to gravitational 
force. He defines the geoid and shows how gravity dkta is used for geoid 
mapping. Because of gravitational forces, the earth is believed to be 
distorted;, its shape is related to both an oblate spheroid and, a bowling 
ball. ■ ' . 



-r ' Concepts Objectives 

Forces cause objects to move. After watching this segmeiit and com- 

pleting appropriate foTIow-up ac^ivi- 
Nfost conditions of matter can be described ties, the student should-be-^le to. 

in terms of fields. . >- u j • 

«^ describe a field and give 

•nie 6arth has a gravitational Held. , " of various types of 

Gravity at. the earth's surf ace is af- . : # describe the effects of the ; 
fected by many factoirs. " ^ r earth's gravitational field in 

elementary terms. • 



Learning Activities 

Have students conduct #3-9 "Investigating Jhe Behavior of a Falling Object" from 
Miles F. Harris's, etr al. Earth Science Gurriculum Project textbook INVESTIGATING THE 
EARTH (1973) , piiblidied by Houghton Mifflin Coii^^ 

Students may wish to conduct "falling" xac.es by. tindjig objects dropped from the top. 
of a step ladder. Students should come to, tiie ac^^ 

at the same rate due to the pull of ^sjravity, unless wind resistance- is a factor. 
h ' ' " ' ■ • •' 

Have sttidents carry .out a simple investigation of gravity as outlined in "Pheno- 
mena for Inquiry: Falling Objects". in- SCIENCE AND CHILDREN, Vol* 12, No. 6 (March, 
197S), p. 39. ■ . \: 



Have students experiment with weightlessness and artificial gravity (centri- 
fugal force) using playground swings to simulate these qualities. 

■■■ ^ ..' ' • . ■ / ' .' ■ • ' ' . ■ . ' 

Conduct #2-8 investigation' "IxDVe Makes the World Go 'Round" in Leonard 
Bernstein and Hairv K. Wong's textbook EAKffl SCIENCE: IDEAS AND INVESTIGATIONS 
IN SCIENCE .^(1977) /published by Prentice-Hall,: Incorporated, Englewood Cliffs,. 
New Jersey. , 



Media Resources 

HLM LOOPS 

MOTION OF FALLING BODIES. 4 color 

film loops. BFA Educationial Media. 

GIWVITY, IVEICHT, AND WEIGHTLESSNESS. 

16mm. 11 min. \ sd. color. BFA FILMSTRIP 

. Educatioi^ Media. . * MEASURING DIFFERENCES IN GRAVITY. 1 color 

films trip, 1 disc recording. Ency. 
OPPOiarUNITIES in zero gravity. 16mm. Britannica Ed.. Corp.^ 

18 min. sd. color. National ' 
' Aeronautics and Space Administration. / 



Teacher References 

Atkiil^ J. Myrron, aiid Wyatt, Stanley E, Jr. 1969. Gravitation. New York: Harper' 
7 and Row. 

Gajiow, George. 1962. .Gravity. Garden City, NY: - Doubleday and Co. , Inc. . 

Shepherd, .Walter.. , 197Q. Geophysics. -Hgm York: G. P. Putnam^s Sons. • " 

Van Flandem, Thomas C. 1976. . Is gravity getting ''weaker. Seienttficu American * 
Feb.:. 44-52. " . . 

•Will,- Clifford M. 1974. Gravitation theory. Scientific American. Nov.: 25-33. 



FIIMS 

ATTRACTION Of GRAVITY. 16mm. ^ 8 3/4 
min. sd. color. BFA Educational 
Media. 



Segment Synopsis 

Two space creatures "Pric" and "Frac" explore what they believe to. be the 
earth. Unfortunately it turns out to be a bowling ball, ' 



Concepts 

^ Man's mind is his most important tool 
for investigating the earth, - 

^ Mali's senses are used to make obser- 

\:atioiis; his mind, to interpret ob^er- 
> viations, ■ 



Objective 

After watching this segment and completing 
appropriate follow- 15) activities, the . 
studeht sliould be able to ; - 

\ ■ explain how a lajCk of perspective 
f. ' ' may lead: to incorrect 



Learning Activities 

Have, students look for pther .ex^amples of situation^ where our»:senses may«.^^l to 
give a conplete pictipre of a s4.tuatidn or phen^ ^ } * * 

Have' students discuss *how mi^interpi^tation of /ijartia may fes^ult^ in. erroneous 
decisioiis Qr conclu^ipjr)S> ^* • 
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The Earth's 
Magnetic Field 



Segment Synopsis 

TOE EAKffl'S MAGNETIC JIELD' explores the field's generation and' 
inethods ;6or diet^cting its preserfjie. * It describes the concept o£ 
declination and demonstrates how one 'dpn use it with a map and com- 
pass to determine location aAd direction. -S 



Concepts 

• Forces cause Objects to move. 



^ Objective 

After watching this segment and coii5)leting 
appropri^iifi^, follow-up activities, the 



^ Most "condition^ of maU:er ckn be des- student sfiqtd^ to 
■ ' cfibed, in terms of fields. 



• . ;The earth has a,magn^ti^i:'?f-ield. 



'^f;- jj^eiitje.; jihfe;; '^atai?,Sw magnetic 
■ *■■ ^^>:?f leld ^^ajio^ its -presence 



■ ■ •■ ^^^^ , Learning Activities 

Ftoy^ students investigate m a piecp of 

cardboa!td;-^d iron filings. v ■■■■'^''' ■J^'' 5 

/"Have stiidents u^ siiiple compasses to A)liow. a piotte^^^^ around Jthe . 

"school. \ . . U ■ '/ v^. ■ 

Hold, an orienteering con5)etition in th^ >?cho6^ 

\ Haye \?tudents plot 'piking courses on topographic' talcing into . account the 
magnetic diSclinatiorti:>:. ; ' i;^-^^^ .ivV^'''' * 



■ . »f? ""'».''*t«t 



• n 



RLMS . * . ■ 

THE. EARffl: ITS MAGNETIC FIELD. 16jnm. 13 WHICH WAY ^IS NORTH? 16inm. 14 min. sd. 
-' 1969^^' ^olor. ^Cpponet Films, . , colon , Ency. fetaimica^i, Ca^^ 



:'v: 



•^'/fteiser, Gemiaine. 1964, 'The Story of the Eco^th't i^cimeU^Q^^ 

Button and Co., In^i ^ : Vr* .;;V^ 

- F- 1967. M^^ietic^i^"^ JTze Science Teach^-^mv',^^^^ 




jiVashirigton 

Larkin Robert' .P., and Schoensteih; Roger. 1976. ^ to Teach Map and Cornphs^l Skills. 
Washington, DC: National Science Teachers Association. Cpan?)hlet3 \ ■ 

Shepherd, Walter. 1970. 'Geophysics . ' New York: G. P.J Ijutnam's Sons. \ ' 





A N^t txi' Help Us Find QJr VVay , 
North 'Caroli^^ Survey 
Time knd iifeii^ / 
Meet Marvin Marker . v / 



ftiH'pt with the geographic network used for. dj^tei^^^ 

• r; location and keepiiig ^ti0\^:m NET TO HELP ^ US FIND OU]l WAY introduces ' Ifegitu^ie:^^^ 

and latitude and d(5s'cti.be^^^^^^^^^ ' V'^ >. 

locations on the eahA>s; §ur^^^ Both NORTH: and V . 

' MRVIN MAMCER inf 0^^^^^^^ latitude*:^^ lo^gi'^^^^- '^T^^^^^ available. A 

to the average citizjenv^-'y^ EAKIU'S ipBVriON;shov)fsS"h^^ 

coifljl^d with .the eaiHt^^Isi' r^^^ us toj iTi^|isui^ fine. ; > ~ 

■ WB^i':^,:-^^^^^^^^^ ^ if'H^'r^- '.' ■ . .. ' ■■. ■■ 
Ch. l-Ws,^^ '■ ChV:l^:'^fexgiris^^ 

25. ■■ •■ .... ■E%hv^;pp'.?4r?3 ,^ ■. 

6: vitodels o£ ,the. Plane1^*X - -'■hr-'Tr^?:^^^'''^^'-:^;^^ ■ - '- 

'■^^'V:^ / ■: :^|K;^£a^ i^-^.HOLT: EARra ^Cimffi' . V 

- ■ -Wm ^Aiy;':, ■ .'■■^■■^■n;' ' % -Ch. ^13:\ The:iEarth;;ijft:;$I>9ce, pp. • 

vCGh. ^f'^^^iP^erns in'Tiiro, pp. ■ -^Ch. 14: Tlie^^rSola^ j)p. 



404-411Vk. 
I^MESTIGATING 



'\ THE WORtl^::WE''m^:ll^^^^^ .... 

: Ch, 51: Locatibri'^d;^ 

• :476-484::^ ■ ''^^')':'&>^/^^^^^^^ '■. "■^•'.r"' . - ' . . 

. . Chj ^Z: v.lfe^ping Ime , .pp itSBivJvv ■ ^ ♦ OUR ENVIKlWE^rr IN SPACE ^ , 

49^3 ^ .' " " 7: The &erg)r m 

-^^^'^I'^p^-^^ ■ 135-137 ■■. 'C^-.. . 

. EARTH SCIENGE: A LABORATORY^ A^^ ; / . 

Ch. 1: ' Models and l^s, :.ppv 1- ;i; \^ PAKMYS:aN .SCIENffi ; - : .;: - i.. 

. . 21 ; . : /f Unitli^^^^ 

Ch. 12: The Meaning o£ Time, " . Solar System,. pp^ 387*453 

■ •• 275-286. , ; \ '- ' V '■''•■^ ■ ■■'V^^ 

■ '■■-v/'i|dea 1-6:- It's-Gqing to. Take : ■ ''/>// ■ . ' ' .. ■ ■ . / >: '^'-'::i^>'' ■-• '■" 

■ '"9 ". Seme Time, ppi.;- 31-35 ■ ■ V^^.'V' ■■■ ° ■ :• ■ ■■^ ' . " ■ ■•/ ■■'* ^ 
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student Readings 

• Akutov, IsaSLc. ' The- Clock We. Live bn. rev. ed. New York: Abelard-Schuman, Ltd. , 1965. 

Branley,; Frajiklyn;-M. North^. Souths East and West. New York: Thomas Y. Crowell Co. , ^ 

: 1966. ' - ;^ , ' . : 

Cbggins, Jdck., By-star. gnd-^Compass: The St-qry of Navigation. New, York: Dodd, Mead 
.^Ca,,a967. ^_ ' .» 

:Hirsch-,.S. Carl. On .Course:. Navigating the Sea/ Air. and ^paoe. New York: Viking 
' . Press,/Inc.-, J967. . ^ 

Irwin, Keith G. Three Hundred Sixty Five Days:- hie Story of Our Calendar. New ' 
York: Thomas'' Y*- Crowell, Co., 1963. 

■Marshal,, itoy^ K. ''Sundials. New York: vMagnillan* Publishing Co., Inc., 1963. 

National Ocean Survey. y,^et Marvin Marker:. ^U.. S;- Dept. of Commerce, National Oceanic 
and AtmosphfeVic Administration, 1970. i^^paifoHlet) 




A Net to Help Us 



Segment Synopsis 

X^NET TO HELP US FIND OUfl WAY ddSizribes the Construction and function 
of the geographic grid. It is siiiply e^qplained as^-a'^o^^ for finding 



and ErW location, however the geometry involved in'-e^^fOlating Xhe grids 
is summarized for advanced student viei\fers. The segment closes with a 
"humorous" e^^aiiple about;viocating a fishing boat on the N. C. coast using 
latitude and longitude.* ' ' 



Concepts 



Objectives 



« The earl^^s motions, grativationalA After watching this segment and con^Dleting 
f ields ,; jitifid magnetic fields make . appropriate follow-iq) 'activities, tJie 

possilple-'ouf frame of reference. student should be able to 



• Man needs' a pfecise:,system of location 
'* to orient himself. * " 



-« . expl%ii);;-.|i<aw longitude- and latitude 
are,d^\ii;^ted to the rotation of 
thevvqaith 

^.^^dgSpristrate h location griid 

'Isvias^d to establish a point on 
the earth ' s . surf ace. 



Learning Activities 



Have students design displays showing how latitude gnd longitude are used to 
define a location. ' . 

^ Have students prepare a report on Greenwich, Englajid. 

T: i ■ ' ' » ■ * , ••' ' ■ ' ' 

Using a glo]^'e;\ nave students work out;, the geo^aphic location of various 
prominent features on the earth. . • 

Qive students unmarked spheres and- ask them "totconstruct their own system for 
locating points on its surface". . t" . 
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V Media R^urces 

lAXitiM. 1 color film loop, Doubleday IXDNGITITOE. / 1. color film. loop Doubleday 
. • "Multimedia. , . Miiitijnediao ' ' 



. Teacher References 

Kinsler, John L, 1972. A'latitude of 45° norths Science and Children IQiJ^eCo): 15- 
19. 

Kohn, Clyde F. ^1967.. Guide to Effective Globe Usage. Chicago: Ao J. Nystrim and Co c 




' Segment Synopsis 

John Gamer takes students oh a tour o£ the North Carolina Geodetic 
Survey, this branch o£ North„ Carolina state, government places geodetic 
markers (points o£ precisely known latitude and longitude) and.be|}ch- . 
marks (points o£ known elevation above main sea level) in the state £or 
use by many di££erent agencies and individuals. • 



Concepts Objectives 

• Nbn heeds a system ofv location on the After watching this segment and canpleting 
earth to orient himself. .appropriate follow-iq) activities, the 

student should be abl^ to 
9 Precise measurements* often provide , . 
perspective and a sense of scale. • demonstrate how the -location grid 

, ' , is used to find a point on the 

surface of the earth 

' ^ give exanples of ways in which 

precise measurements are iised to . 

* . " locate geographic points, in the' 

earth's surface. 



Learning Activities 

Have students find the triangulation stations and horizontal control points pn 
a map of their area and .then actually find them located in the field* ' 

Invite a siftveyor ^to speak to the class about the way lo(4l. land boundaries - 
are tied to. the; geodetic control network. , 
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"\ Media Resources 

• -fl'lMS ■ . ..." 

DESTINATICN: WHERE? 16nmo 11 min. sd. ' . PATHFINDERS FROM THE STARS. . lemni. 48 min.. 

color. So Air Force. . sd. color. National Oceanic and , 

' Atmospheric Administration. . ' 

M3DERN GEODETIC- SURVEYING. 16nino 18 min. ' 

sd. color.. U. S. Navy. ; ' 



f 
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Segment Synopsis 

, ^ • TIME AND IHE EARTH'S ROTATION introduces students to the idea o£ * 

• . time both as a precis^ ^^asureable unit ' and as a relative passing o£ 

• , events. For most people, time. varies with, their activityv However 

a more constant measure is the 'one relating time to the rotatj.on o£ 
the.ieartli/ This segment demonstrates how scientists measure, time. 
It shows the value 6£ time zones and explains the correction made by. 
the * intemationail dateline, ' 

Concept Objectives 

• The eartii's longitude grid and its After watching this segment and completing 
. rotation are use^ to determine time; appropriate follow- activities, the 

. " student should be able to . . 

* t explain how longitude and rotation 
are related to. time 

^ list and explain the organization 
of.the time zones within the con- 
' • .tinental United States 

■ , . . • explain the function pf the 

^ international dateline 

• explain how time is measured and 
. . " standardized in our modem world. 



EKLC 



^ ^ Learning Ac^^ 

Have students conduct investigation #1-6 "It's Going to Take Some Time'- in 
Leonard Bernstein and Harry K. Wong's textbook EARIH SCIENCE: IDEAS AND INVESTI- 
fiATIONS IN SCIENCE (1977), published by Prentice-Hall, Inc. , Englewood Cliffs, 
New Jersey. , 
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Have students' figure out what' tim6 it is in prominent cities at-ouna the wdrld 
telative to their own time zbh'ei 



Media Resources 

HLM LOOPS I 

DAY AND Nicm. .1 color, film loop. Hubbard TIME. ;.l &l6r £iM loop. . D^^ 
Scientific Co. . /...J..;; . ,,J:)jultiiae63k^^^ 

.DAY NIGfT. '■ 1 color film loop. Ebubleday- ;irnS(^/\Nfe]^^ fiimilOi*)., ' 

■ •.^viMultiraedia. • ■ , ^ . • ■■4--/'\ . 

'/ . .;;:'^;'Teacheif':References. . v^ . •'^^if'^sj^^ 

Kohn,^Clyde F. 1967. , Guide'- io Effective Globe ysog-e. ' Chicago: A. J^^strom and 



Roberds, Wesley M. 1974. Time around tile world. ^-Saienae and CTiiZfli^ ^ilf'Jan.-Feb.V 
25-27. • r^Af '.^ ■ 

Ulmer, David C, Jr. .1975. How high is it? What time is" it? Sun,a'lmud:e and sun 
time for non-mathematicians. Science and Children 12 QJiax.): ■ ■|;4-17^: ' 




* '..^ ;,,< /' V -.-.t U'. ' : . ; I ■ ■^ > : • 

. : ■;:v.i,-'^;/i-.. V-"i '■"^■-■■•■- 
';<;»•♦ ti.»». , .• ' *■ . .>.. '..v■ 
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Meet Marvin Market^ 



Segment Synopsis — 

This is a humorous segment designed to promote, protect, and preserve 
geodetic markers and benchmarks. Two boys walking home from school meet 
Marvin Marker, a talking benchmark, who tells , them about his troubles S 
and shows them how they can help. ■ ■ 



Concept 



Objective 



• Man needs a precise system o£ location After watching this segment and cdii5)leting 
to orient himself . -r appropriate follow-up activities, the 

• student should be able to 



• explain why it is impprtant to 
protect triangulation and 
horizontal control station 

.. markers. » 



;f (■:i*?.ave.'a cbntesfii||,j4f^#M^ markers in the commimity. You may wish to 
;u3fe.^opographic.maps"a|;^;^^^ 

markers to the Na;tional Oceanic Survey, 



Have s. 

Rpckyille, Mryland. ^'^-^ ' 
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Maps for Man 



Meet Tanya Topb Sheet 
Mapping the Earth From Space 



'Program Overview 



Mapping is^ major concept and m^s are vital tools in earth science.' There are 
many Wstrfictional materials on topographical moping. MDst o£ these materials 
jconcentjgi^^^n. the. function of topographic maps and teach the principles of- contour 
lines, 'm-m codes, and symbols; Experience has shown that the best way to teach 
a_stude;H*how to use a map is to have him use one. To avoid di^jlication and in- 
effective teaching, Program 5 focuses on giving students an appreciation for map 
making and speculates on the future of mapping rather ithan how to iise a map. • 



Textbook References 



ERIC 



\ A SEARCH FOR UNDERSTANDING 

Ch, 1-5: Showing Distance and 
Height on a Map, pp. 25-29 

• NDDERN EARIH SCIENCE .. 

Ch. 6: Models o£ the Planet 
•Earth, pp. 116-137 

• PATTERNS IN Oini ENVIRCMENr 

. Ch. 4-13: Making a Contour Map, 

p. 94. ' v: . ... 
,/Ch. 4-14: COTiparing an AeriiL 
* * ThotQ, a Road Map, and a Topo- 

faphic Map, p. 95 
15: Mapping Your Neighbor- 
. hood, p. 97 
;...Qi. 4-16: Conparing a Satellite 
\ If^i'- Photo and a Map , p . 98 

^■Jm$:yigBLD we live in 

•■/ 01. 6: Topographic Maps, pp. 72- 



EARTH SCIENCE 
Ch. 1: 

21 



A LABORATORY APPROACH 
}ls and Maps, pp. 1- 



. EARTH SqiENCE: IIS 
. ' ^No- references" 

. FOCUS ON EARIH SCIENCE . 

Appendix F; Topographic Maps, 

pp. 534-539 "~ ; ■ . ...; v' ■ 

• HOLT:. EARTH SCIENCE' ■ _ ^^J^^lSfi' 

• No references ~ , T : . 

• INVESflGATffe. IHE EARTH 

Ch. 14-2: Investigating Maps as 
MDdels, pp. 302-304 

, OUR ENVIR0NMENT~IN: SPACE 

Extending Unit 4: Contour Mapping j 
. . p. 441 ■ . 

. PATHWAYS IN SCIENCE . 

IT Ch. 10: Maps to Describe the 
. Earth's Surface, pp. 120-124 
II Ch. 11: Topographic Maps, 
pp. 125-131 _ 



student Readings 

Dardeh, Lloyd. The Earth in tUe Looking Glass. Garden City, NY: Doijbleday and 

■ CoV,- Inc., 1974. ' 

. Hubbard S(^ehti£ic Company. Reading Maps. NortJibrook, IL: Hubbard Scientific 
■ Go. n. d. ' . ' 

MaqMahan, Horace. Stereogram Book of Contours. Northbrook, IL: Hubbard Scien- 

■ tificCo., 1972." b. a ' " 

National Aeronautics and Space Administration, /^rp Photographs From Gemini Illy ; 
J7j and X. Washington, DC: National A6rcijiautics and Space Administration, . 
1967. ; 

Earj^h Photographs for Gemini VI Through XII. Washington, DC: ' . 
National Aeronautic^ and Sp^ce Administration, 1968, 

•■ . . Photography From Space to Hel'p_ Solve Problems on Earth <^ Goddard Space 
-~ Flight Center, MD: National Aeronautics and Space Administrationj-1976. 

' . NASA Facts. Washington, DC: National Aeronautics and Space . 

Administration, (a paii5)hlet and poster series) 

National Oceanic and Atmospheric Administration. Space: . Environmental Vantage Point. 
^ Washington, DC: U. S.. Dept_. o£ Commerce. 

Nicks, Oran W. , ed. This Island Earthy Washington, DC: National Aeronautics and ^ 
i . Space Administration, 1970; ^ 

Short, Nicholas M., Paul D. Lajvman, Jr. , Stanlejf C. Freden, and William A. Finch, 
Jr. Mission to Earth: Landsat Viebs- the World. Washington, DC: National 
' ■ ■ Aeronautics and Space Administration, 1976. ^ — 

Thompson, Morris M. , and Julius L. Speert. •'Mapping the Surface o£ the Earth.*' 
National History y Oct. 1964, pp. 30-37o * . v 

U. S. -Geological Survey. Topographic Mapping: A Challenging .Futi4re. : \'{ashingtony 
V DC: U. S. Governm^t Printing, Off i^^ . '/ 



Segment Synop^s 

Tanya fopo Sheet is a topfographic map o£ a 7 1/2 minu^'^^jjaiirangle 
in the northwestern piedmont^ o£ North- Carolina. This segmen¥<describes 
the process o£ producing a topographic wap, from: the beginning'iecision 
concerning what to map ^ to the final printing o£ the map, Stan<iard 
colors and contour lines are mentioned; a quadrangle is defined. Events 
move swiftly andvno attenpt is made to provide an indepth treatment. 
Instead this segment's purpose is to acquaint students with the proce53 
of map construction and promote a better appreciation for the ^value oi " 
the maps they .use. . ■ - 



Concept' Objectives'^ 

A map is a graphic model of the earth, After watching this segment and conpleting 
designed to represent some aspect of , appropriate follow-tip activities, the 
the planet. . ^. , student should be able to 

' . • define aftd expl^iri vfliat constitu- . 

tfes a map ^ 

• explain in general terms how topo- 
graphic maps are made 

■ " . ■■ .' ■ 

• identify the major feiatures of ^ 
map and explain the meaning of 

• ^ the more commonly used map symbols 

. ■ • construct a simple map Rising 

rect tedmiques and symbolist 

"... • ■ I , ■ " • . . ■ _ ■ .' . ■ ' ■ 

• read a standard .topographic map 



Learning Activities 

Have students conduct #14-2 ijanvestigating Maps as Models" 
Haras's, -et al. Earth Science Citrriculum Pro jedt textbook INVESTIGATING ife EARTH 
(1973),' |M)lished by Houghton Mifflin Conpany, Boston, Massachusetts. 



. Have students make their own topqgrapiii,c intelps of the school grounds , using. siiij)le 
j^uipment. You may wish to reward the-ssttij^ the neatest and most accurate map. 

• V^ihe winning 'map may then be duplicated-dhd ulfe^ as a base for later mapping of tem- 
perature fields, sojl' typ9S., ^l9hd u^^^ etc. 

Have sixidpnt^-i^ typical symbols, features, and landforms on various types . 
and sca3.es of . i<iciLl area maps including highway maps, county i^oad maps, and U.S.G.S.. 
7 1/2 minute topographic maps. • . 

J^'. Have students locate as maii;^^ different kinds df maps as possible and display 
^•them on a bulletin bd^^rd about/mapsv us ' . . ^ ^r^, ~w 



Media 



MAPPING A. BITTER TOMDimV. 16mm. 28^ 1/2 
iiiin. . 'sd. color. Dept. of the Aniiy. 

MAPPING THE WORLD. 16mm. 26 min. sd. 

color. U. S. Army Engineer Division; 
Stv?1^ul. * . 



MODELS 

MAP PROJECTION l^DEL. 16" x 9" x 9^ 
• ' Hubbard •Scientific Co. 

MAP READlNQ MDDELw 10" x iO!' x 12". 
Hxibbard Scientific 
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HIM LOOPS I Sr 

CONTOURS. 1 color film loop. Doubleday 
Multimedia. ' 



LAND ELEVATION: 



ILS AND EXAMPLES. 



1 color fiM :.I6pp. Doxibleday 
l^tijnedia. • -.^jy 



SLIDES^ 

CULTURAL FeAtURBS SYMBOLS; 20 color slides. 
Hubbard Scientific Qp. 

RELIEF AND DRMNAGE.ffi^^^. . 2Q color v; -.: 
^ islides. Hubbard l^ifltific Co. 'n^' 

VHAT ON EARTH? SLIDE SET A/5/1 . . . " ^ ' 
TRANSPARENCIES 

MAP READING PART I . - 4 color transparencies 
Hubbard Scientific Co. 

MAP READING PART II. 8 , color transparen- 
. ciQS . Hubbard Spientif ic Co . K . 



MAPS 

OUTLINE MAPS FOR THE . CONSTRUCTIOf OF A . 
M)DEL OF THE WORLD. Washington, 
D^^. S. Coast arid Geodetic 

PHYSI0(S?i8tPffl^^ Erwin Raisz. 

POLITICAL . AND PHYSIOGRAPHIC MAPS AND 

GLOBES. National Geographic Society. 



RAISED RELIEF MAPS. 
Co. 



Hubbard Scientific 



SOIL MAPS. U. S. Dept. of Agriculture, 
Soil Conservation Services. 

Note: . Use free indexes to order U. S- 
Geological Survey maps in scales of - 
1:1^000,000 and 1:1,250,000 arid by 
states in 15 inin. arid 7 1/2 niin. 
sizes. Special maps are also 
available for selected landforms 
tod •na;tional park^ .... 




^ROSTER. • ..r-\..^-':?^- ■■ ' S'SS- 

;.EMltoPESv-?t^^ Inc. ■. 



Teacher References 

Brown, Martin F., and THbmpson, Ray W. 1970. ' Topogrdvhic '^iabsv ^ - 
• Morristti^ ^ • • ">►•...' 

. 0' Connor, 4ap^^f:'a^^ VToward topographic'jTiap maldng:^^ A 

Readihg contour' niaps, and how to survey and map the schoolgrdtiiias . v Saiende ' ' : " ' i ■ 
^ .; aw^ CTziZdren ll(OctO:: Vi2-'17. ■ ;\ : " '5 - V • ''^ . r " 

• T ' 1975. \ Toward; tpp^ n^akirtg: Syinbol3, the language o£ map . 

U. SV Jtanj^viv. .1969. Map EeUdin^'' Field M<mual Washii^toh, DC:" vJ--S..>-/ ^ --'-^r-^:\ 

/ Goyejntiin^ Printing ,Q££i(pb\ , > : ^ * 

■U. S.-.GedlQgjic^ /^aps,^. Washington, ix::- 'u;^^^-i^ 

•, ,;Printiaig,(^$^ ^ -V^,. V. ■ 

; ; .. Govetnipmt ft^ 

^boveram^t^^ . 

i972.;-;i5(pe^^ Washington, DCT^:^! 

u. S. GovernjnehtvWMitiiij^^ z.';-:^:::--- ' , . ^i^^s" 

1975. . i»top£ bJ^';T£?^i^^ S. Government . 

Printing Office. • (pairphle^^^^ ■ " 

■ ■ ■ ' » 1975. . Seieoted Bvb'lvc^gi^hphy on Maps, and Afappin^r'v'W^^ 
U, S. Geological Survey. (pan$)hi(^ ■ .■ ■ ^ ■^x"^!^^^^^ 

. ; 197^* State. Maps. W$s!Kinj^on, DC: U. S:/(k)veTOiie^^^^^ 
Cpanphlet) . ^ U ' . , ■ ' ' 



. _______ 197-5,* . Topographic Maps of National Far^^ Monuments^ arid HzstoHe^'Siies. 

. Washington, DC: ; U. S.. Government Printing bffice, . . (paiigjhlet) ., 

Upton, William B'. , Jr. Landforms and TopogrqpHia Maps., ^ew York: John Wiley and 
" Sons.; Inc. , • -v'' ■ - . 

Westerback,: Nfery;' * 197^ A model to aid^^topp.map interpretatibn/ !^ 

.."./■.43(SeptO:.. 42^iJ3.-- :■; . ; ■/.•.•^ i^'.^V^^-n?;. 





•,:/;•••■ '•^v" ;^:'-'..^ ; . V- Segment Synbpsis • • 

Dr. William . Fisher, . native North t^yo'lini^n and senior , scientist, for th^. 
/ E^t;h - Respui^::es o;^^^ .Progrsim, "shows * the latest iteedmques . ' • \ " 

. V cK^gm TpT0ce§s. :\Ee eytpi^ins%m ; are^appiied 

\ to mapping .^d demohs^trates nw orthophota^ maps,, -/two iimovations^at the • . , 
^rontiprs o£ mappihg^V^ . ^ ' ■ ■ ; 



VJ-l^h^- ; , •^^■;"\-pbjective^^^: ' " 

; ipA^;m5^ .i*te,:ea|rthj After Wi^(3bLiiig?"this segnteirt. and od^ 

' ' ■ . designe^^^^^ j - ''•'appropriate folldw-up activities, the a y-. 

•i; = -tiief:;ip(]^^ . : * studesnt shbiiid be able to ^ ' 



cAjjicuji; ' in gieneral terms, how 
V" .;setellites' are being tised to coiv- 
struct maps of the earth \, 

^ list ^ome bf the more cbnmoii • • 
applications, of satellite photp- : 
V graphs/ . : , ' 



: ^ state featiUres^ion an ERTS photograph. 



: , , .;:Hav;e student^ ^etial. photographs to map sc^^^ that varies with time,; 

./ such- as pla^^ ' . 



■.'V 



: Media Resources • 

niMS % \ ^ MAPS 

ERTS: miH IffiSOURCES TE(31hK)iX)Gy. SaTEL- 'LANDSAT IM/VQEMAP, U, S^^^logical 
Lite. 16inm. 27 min,^ sd. color, * Survey,^ • . 

NationSiT' Aeronautics an^^ ; 

mhisttatipnf * ' . MESA QUADRANGLE, ARIZC»W-MARI00PA CO. 

. ' ' ' .'.'7;5 fain,' ?,erles, orthophotoquad.- 

A NEW LOOK AT AN OLD PLANET, I6inm, 28 , . U, S, Geo^Logidal Survey, ' 

min. scft color. National Aeronau- , ■;' 

tics and Space Administration, ^ . 'i jHCENIX, ARIZONA, f ed, space photo- 
* - . m^p. 1:250,^, U, S, Geological 

SUDESifii-:- . - ,y ^ :, Survey- f^''. : ^ ■ 

EROS SATHlLlTE ^gOLOR CCMKJSITfi'.PHOTO- .V*.f^^ KiOENIX, ARIZCSMA, rev, ed, . topographic 
GRAPH, color, slides. U.'S, ■ :-':S 1:25Q,000\ U,, S, Geological .Survey, 

Geological Sulryey, EROS, Data Center, 1969, • ^ . - . v ^ . • 

(See EROS DATA CENTER booklet in • 

' Tefacher References)' PORTRAIT ILS,A, colo^ \cpnrop p4te inap. 



LANDSAT color PHOTO NDSAICS AND INDIV- 

DUAL FriOTOS, color slides. General: 
Electric Company, Photographic *' V 
Engineering: Laboratory;, v * - 



National Geographic! Society, 



u: ^^^^^ 

Avery, Eugene T, 1977, Interpretation of Aenal Photographs, 3rd^,ed, 'Minneapolis 
MN: Burgess Publishing Co, . . ^. ; * / 

Beyer, Robert E, 1971, Hod to Stud^'-isdrth from Space ^ '^Bshi^ National 
. Science Teachers Association, . . *' 

'.. , • ■'_ . 1973, Remote sensing ,o£ earth: A new perspectiv^e,/ iTze 5ci0nc0 
Teacher 40 (Oct,): 32-39, : ^ " ' ^ - . 

' ••. ■.■ ■ ' •■■ ■ -. :« /y- ■ • .* ■ . 

Corliss, William R, 19.71, \ Earth Orbital ^Sdience^ Washington,* DC: . National 
Aeronautics and Space Administration, • ! " V. . > 

Denny, Charles S,; Warren^ Charles Ri ; Dow, Donald H, ; and Daie^^William J/^ 1968. 
'A Descriptive Catalog' of Selected Aerial- Photographs of Geologic Featureis in 
the United States. Professional. Taper 590, WasMngton/ DC: -^.U. S, Geological 
Survey,;" , .' .. • / ■' ■' ' y 

Earth Science Curri(^'um/.Project, i968. Stereo Atlas. Nb^hbrook, IL: Hubbard, 
.Scientific Co. ■ ' ' * * 

• V ■< • . ■ ••• ■ ' ' : ■ 

Fisher, John J", 1^77, TeacWng geologic earth science remote sensing at 

collegiatd and the secondary school level , Joianicil of Geological Education' 
25(1): ;2-14, . . . ^ . 

Snobble, John K,. 1970, . Stereoscppid Aerial Photographs for Earth Science', Morris- 
town, KJ: Silver Butdett C^ , ' 

S,. Forest Service, 1969, Foresters' Guide to 'ferial Photo Interpretation, 'Hand 
.book No. 308. Washii^ton^ DC: U. S. Dept. of Agri<iulture. 'V 

U, S, Geological- Surviey. 1971.^. .Aerial Photogrqphic Reproductions, ■ Washington, DC: 
y. S, Government Printing .'Office. , , ' 



■ . '.^ * » 3#7l; xstudyi^ the Eqjrth from Sp^ae. '. l^fashii^onf DC: 'u. S; Government 
J"* Printing^ Office. . * » # * " 

» o , 1975. . Ifi^ EBOS Data Writer. *dVasl?ington, DC; U.^^. Ccjyerranent Pmnting 
• Office. # ' • • \ ■ n • ' 

. . .Wanlesfi, Harold C.* 1969. ^Aerial'' Viae. NQjtl*rook, JL: JHubbard Scientific Go. 

' , Warren, Charles R.; Schmidt, /Dwight J. •;JJ^S^ sJWid Dale,' William jj 1969. . 

• Das criptive. Catalog d^f Beleated' Aerial Photographs^ 9 f Geologic FeatUi*^s in Areas 
OutsjMe the United States. Professional Papei^No. 591. . Wa^Mnjton, DC: U. S. 
* |i ge^S^ogical Survey.' ' . ^ * . ^ 
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Unit2 




The atmosphere which covers the surface pf our planet affects* students every 
dayo The clothes we wear and our daily activities are governed to sahe degree by 
the activities of 'the^lanket of air whic^ 

Programs 6 through 14 cover the basic rules and activities of the atmosphere . 
in a' sequence of carefully planned segments designed to lead the student to aii v : 
understanding of the functionuig of the atmosphere that we call" Weather. It also i 
introduces the student to job . opportunities V -possible future hobbies , and safety 
, Ijrecautions for violent storms^.' . . ' . . ; . . ; ^ 

K-i' • V, ; ■ " ; : i ' 

. The first program capitali2;e;§ bn cbnc^^ life science b;^ explaining 

how the interrelationships of, the plant auid animal cpniriunities are similar to the / 
basic ^cycles of the, atmosphere □ Pibgrams 7= and 8 explore the energy -systems of the 
atnbsphere, the theory of air. masses, cloud and precipitationo Programs 

10 an);i 11 pull together the concepts developed ..^in earlier programs to present and 
illustrate storm theoiy. Programs 12} lS:,\^d 14 investigate the process of regional 
and national forecasting and consider; loi^g tem weather patterns o 

Throughout the weather 'Sequence, scattered segments raiSe questions about 
air qxjality, chronicle the lives of famous; atmospheric scientists, and iritroddce 
/ amateur weather observers o A -Special segment in this unit looks at. snow a^ a unique ^ 
.and aesthetic phenomenon, allowing; stiident^ to experience 

snow as it ocanrs in mountain coiinties. 
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BOOKS References 



Dorni, William L. 1951. Meteorology with Marine Applications 2nd edo New York: 
McGraw-Hill Book Co o . 

Federal Aviation Administration, and Nationial Oceanic and Atmdspheric Administrationo 
l^lSo -* Aviation Weather: Far Pilots and Flight Operations /Personnel o reVb v 
. ed. Washington, DG: Aviation Maintenance Foundationo 

Miller, Albert, and ThQn5)son,: Jack Co 1970o Elements of Meteorology i 2nd ed.., • 
Columbiis, OH: Charles Eo ^^errill Co, 

Neuberger, Hansy 4nd Nicholas, George. 1962o Manual of Lecture Demonstrations^^ 
Laboratory Experiments ^ and Observational Equipment for Teaching Elementary 
Meteorology in. Schools and College. University Park, PA: Pennsylvania State 
UniVo : . , ■ , , ■ 

Science Associates, InCo Catalog. Po Oo Box 230, 230 Nassau Street, Princeton, 
NJ 08540 

Slbane, Eric. 1952o Eric Sloane's Weather Booko New York: Hawthorn Books, Inc. 

Trowbr^-dge, Leslie Wo . 1973o Experiments in Meteorology : Investigations .for the 
Amateur Scientist. Glkrden Cdty, NY: Doubleday and COo , InCo 

PERIODICALS ft 

BUJJ^INo Merican MetWological;Sbciet)f, NCAA JOURNAL « quarterly « 
. . monthly. IVEATHERWISEo bimonthlyo 

NATIONAL IVEATHER DIGESTo Natioftal Weather 
Association, bijTOnthlyo 
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Ou r Ocean of Air 

i and the Atmosphere 

The Structure of the Atmosphere 
Radiosondes Watch the 
Upper Atmosphere 

Program Overview 

OUR OCEAN OF AIR is the first .pf nine programs dealing with "meteorology, clima- 
tology/ and air pollution. Th^fe program an interview with a botanist 
who hfelps students relate atniplpheric functions to the living world. Next, a 
very short segnient introduces the concept o£ air pollution by describing clean 
air. Segment Three examines the structure of the atiposphere and considers 
some of the phenomena present in each zone. RADIOSONDES WOi THE UPPER AIMDS- 
PHERE records the launch aind recovery of a radiosonde instrument package and 
describes how this instrument is used to gather data. 



Textbbok References 

A SEARCH FOR UNDERST^ING V Idea 5-2: The Pressure's On, pp. 

Ch. 14-1: The Nature of the ^A^^^ i65-170 

mosphere, pp. 454-462 * 

Ch. 14-2:* Pres'sure, Density ^ , > FOCUS ON EAKIH SCIENCE " 

and Height of the Atmosphere j Ch. 9-1: The AtmDsphere of the 

pp. 463-468 ' - . Earth, pp. 16Q-161 ' . 

' Ch., 14-3: The Liayers of thQ " Ch. 9-2: Air Pressure^ pp, 161- 

.. ' Atmosphere, pp. 468-471* 162 

* Ch. 9-3: Cpn?X)sition of 'the At- 

MODERN EAKIH SCIENCE mosphere; pp. 163-164 
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Ch. 20: Air and Its Movements, ; m^. 9-4: Structure o£ the Atmos- 

. pp. 420-438 ; . Sphere, pp. 165-168 ' 

PATIERNS IN OUR ENVIBDNNENT ' " , HOLT:. EARTH SCIENCE . ' 

. Ch. 2-8: Can People Affect the ■ Ch. 9: Air, pp. 244-275 
* Tenqjeratiire of the Entire 

Earth? , pp. 38-41 . ' INVESTIGATING THE -EARIH 

\ . Ch. 5: Water in the Air, pp. lOlr 

THE WORLD IVEtlVE: IN, .. 107 
Ch. 33: The Atmosphere and Solar 

' Radiation, pp."496-.514 " • 'OUR ENVIRONMENT IN SPACE 

» ' •, , , No references 

EARTH SQENGE: A LABORATORY APPROACH ' ' . ' : 

'.' No references . PATHWAYS IN SQENCE 

IV. Ch. 1: The Atmosphere is ah 

EARTH SCIENCE: .. .ITS : Ocean of .Air, pp. 183-188 

Idea 5-1: 'it's Hard to Believe, N. 
pp.; 161-164 .. .;• - 



iStudehtRe^ 

Calder, Nigel. The Weather Maohine.- New York ii^^^^l^ng'^^e^^^ 

. ^ .; . - . :" i^ii^'x : • ■ - ' V-^v-ir^fr^^:*^.'.- ■ - 

Craig, .Richar4:Av 2720 Edge of Space--ExploHng ih^^^'Um^ City, 
; NY;; . feubleday ^^^^ ■''^ ■ ."i^-.v^:; 

. Dbbsori; Gordon M, ExploHng the Atmosphere. 2nd ed/' -Ne^^i^ 

••■■■1968... •; . , / . .• , V" 

Federal Aviation Administration. Pilots Handbook of Aeronautical J^nobiledge^-'^^ 
; Washington, DC: U. S. Government Printing Office, 1971. ; f 

Kotsch, William J.' , Weather for the Mariner. Annapolis, MD: U. S. Naval Institute 
Press, 1977. . — " V ' : 

Lehr, P^aul E . , R. Will Burnett, and Herbert S. Zim. Weather:. Air-f^asses/ Clouds^ ' 
• Rainfall^ Storms^ Weather Maps, Climate. . New York: Simon and Schuster, 1957, 

■ Maunder, W. J. Th^ Value of leather. ' .New\York: Barnes and Noble, 1970', 

Rosenfeld, Sam. ScrL^enoe Experiments with Air. Harvey Hous^, Inc., 1969. 

Simon,. Se)aiK)uri . Pro jee^^ New York: Franklin Watts , Inc., 1975. 

Sloane, Eric. Eric :$loane 's Weather 'Library. 3 vols. New York: Meredith Press z 

■ 1963. . ■ . ^ • ■ ' . ■ ' , ' ■ , . -. 

.Sutton, Oliver G." . The Challenge '^hf the Atmosphere. Riverside, CT: Greenwood Press. 

..: ■ ■■; 1961.. V ■'■ 'V :■ *, V : ■■ . ' 

Thon?)son, Philip; D. , and Robert O'Bridri. - Weather. New. York: ■ Silver Burdett Co. , 
1968. (a title in the LIFE Science Library) 
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Gyclei 
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■ Segment Synopsis^ ^-^^'^^^^^^ 

In CYCLES AND THE AT^ 
North Carolina Botanical Gardens / eXaborates^/'p^ stuctents' -^^^^ 
the life sciences as he describes how plaint -ii^ 
to : weather phenomena. He traces; the. |^ 
living plants, paying special at,t;^hti(j;ri'-^^^ tile 03Q^gen-t;a.|^ 




Concepts 

Living organisms are part o£ long tem - After, watchiiig^ 
natural cyclic, processes in the aiinos-' ^^appropriatfe.^^'f^ , the 

phere.i.^3hese processes circuiate\';>'' V ^ student: sh<^ * . 

,'. :q>mpound^'' throughout: the ■atk)6pherfe/^'\ *' 

. ' . r , ; ^ ^ ; ; ; / v des v 

'# Man's activities often inteirlipt or^ V; ^ 
modify natural cycles withiji' tJie ; - v. ^ ^ 

■. \atp>sphere, • ■■ v , ' 'y- v-: ^'^.'^ ,■ '■■v'JV;.- -^y-vV^ ■ 

V . ■ * ' - - ^^ 

• . The interruption of natutil • atinospheric ' people's^* ia<^^^ of 

.^.cycles may have catastrophic cbnse- ' : : ;iihie}^^ 

■ quences for the COTmmity' of liv'ing'. /\ ; - .' ^ ' -^V /' 

■ i" "things. ^ • , ■ • ')']■' \ ■ ^ 



Have students write a description pf t^^^ affects them. 

(Hold the papers and conpare the. desdri^^^ Program 14). ' 

, hydrologic cycle. 



• Introduce the following tei^ns:V 
nitrogen cycle,, air pollution. : \ : :■ : ; 

Have students prepare bulletin board idjispla^^ hydrologic. 



carbon dioxide, and nitrogen cycle. 



■V V. w. • ^ 



Media Re^urces 

FILMS . TRANSPARENCIES 

THE EARTHi ITS WATER CYCLE. , 16inm. 10 1/2 TIE HYDROIXX^ cJoe; L wlor tr^^^ 
-. min. sd. color. Coronet Films. . . rency. Hammond, Inc. Z?^,/ 

THE WATER CYCLE. 16mm. irMn. sd. b and METEOROLOGY SET. 27 transparencies, 
w. Ency. Britannica Ed. ftorp. Ward's Natural Science Establish- 

: WATERS RETURNING., 16mm. 6 min. sd. color. ' 
. • Maanillan Films.^ v WAl|R<e^iGLE. ,1 color transparEncy. 

' ■' • ^ HijbTjard'.Sc^^ 

HYDROLOGY SERIES. .12 color film loops.. MODEL. ; .^-i^'^^'^'^^i-'^^i^-^r . 

Bailey Film /fesociates. .;. MTER CYCLE NDHBtV 'l^^^^^^^^ 

plastic model. Ear^ Science 
Materials. 



SUDES 

THE^HYDROLOGIC CYCLE. 15 color slides. . 
Ward' s Natural Science Es tablishuiient , 



Teacher References 

Cbnway, H. McKiniey, ^d Xiston, Linda L. 1974. The Weather Handbook. Atlanta: Conway 
Research, Inc. . - ' 

Exline, Joseph" D.- 1975. Individualized Teohniques for Teaching Earth Science. 
:v NJ: Prentice-Hall, Inc. 

IJtischke,. Ralph E., ed. 195^. .Glossazy of Meteorology. Boston: American Meterolbgical 

,^;;:\Spcietx.^;^ , ■ ■■. ' . / -,' : 



'L^J)g>i^^ Water: A PHmer^k'. Sail Francis co r fl.^;! Freeman and Co. 

1974. The Hydrologic cycle. 
s.;^^^ U. S. Government Printing Office. . 

#^1^1^ ^ . 'Water. .Scientific M^rican -209 XSe^t.y. ^^ 

;j|^ta|^ N. 1971. The Earth Sciences. 2nd ed. New York: * Harper and Row 

^-^rlS^^^I^ 1974. Weather for Air Creus. Washington, DC: U. S. ' Government 
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Segment Synppsis . f if 

, I ^ A little girl asjcs her. father wfi&t clejan air 'looks li^^ \ 
,:- *':^'images he describes t^gijise her to ask 'why people make dirt/ ^otij^i'V 
* very short segment on air pollutip.n reminds students that n4$i5Te;/^ 
cleah air; people produce dirty:'- ^5r. ' ' . 



Concept i ; . • Objective 2 r 

#/'?M£inVs activities .of ten';5^^ Mtpr " watching l3iis SBg^ 

; ! '/pollution of the^^atiji^ , ..^appEop^iate follow-up-nactiyitiesVr^^ 

■■S-y'''^-' •'. "'^i^.vis^t^ able • tq,;\,:^- 

n:V/''' - ■^i- pxplain the difference be^pbit;.^! 
" - clean. and pollute<i air. '; \y'^:'M-^\^^ 



; Learning Activity . 

' .-^^ • aestheti c seg ment mi^t be. used to inspire students to e:q)ress their 
feelings about clean air and air pollution in some foim, suCh as a poem, song, or 
picture* ■vv.:'' — - ■ 
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This segmerifev4J^^ the vague^ij^:' layered 
atmosphere. -i;^t^:^;L.ains;^.H^ describes .-the' 

properties ofv.Jeacfii?.': I^^^ in Alaska, shows the spefctaeu- 

lar aurora bore^j^ . n ' '.^ 




■ : Concepts V 6bjec&^ . " / 

# The atmosphere is;. a vaguely s^ : ^ Aftey watdiingvthis segment and coii5)leting 

.. tured mixture q£ gases. . . * appropriate' fojlow-up activities, the . / 

'\'-^^< * ' i ' . student should/ be^sfble to. / 

i/-rThe .atiiKDsphei:e can be div^^ V ' .^'^ ' • . / 

■ '-'layers based on the kinds o£ pheno-: • outline .and describe the structure 

mena. which occur at various altitudes o ofjthe atmosphere 

• • . describe phenomena viiich typic^ly 

y '-' ' oqcur in the troposphere, strator 

. , " sphere, ionosphierp, and exosphere. 



Learning Activity ^ 

; Introduce students to the following tenns: troposphere, tropopause, strato- 
sphere, stratopause., ionosphere; exosphere, aurora borealis-, ozone, cosmic rays, 
weather. 
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^Media Resources 



FILM ; " FILM LOOPS 

RESEAROi IN .THE ATMDSPHEIffi..^ 16mm; * 25^ 4 color film loops, 

min. sd. color. , National : * for Visual 

Aeronautics and Space Adminis- . i . ; .""E^iid^^^^ i 



tration, 1969. 

■■4 
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TRANSPARENCIES POSTER 

METEORDLpGY SET. 27 transparencies. Ward's iHE UPPER ABDSPHERE.- NWRF 26-0665- 

Natural Science Establishment, Inc. .106. Dept. o^-tiie Navy, -ifeatte^ 

' ' . Researda;Facility. J- ^^^^^ 



y ■ ■ ■ : Teacher References' ^.7 . . 

^^.^^ Anthes, Richard, et^al. ' iS7S. ,:^0ipUtmospher^ Columbus, 'O^: /-Charles E.^JMgrrill 



^■•■'^orliss, WiIliam~Ri;^1968. Space Radi^i^ion^^. -l&shington, 'ix:: , C^S..^^ 
'rr-V- Cc5mmissiona.'"-':>^.s . ° a' " > v'^^'"'-' . ' 

;,G0pdy>r .fii(^^ James C... ul972,.; Atm'Sspheres J'' Bngel\iooA CUffs, NJ: ' 
fj'';: . ^,vl>^eivtice-H^ . ■ ' ■^/V'v:.;.;'' ' z'' ' ' • 

■■ Wright , Sir qharles . 1962 . . The Atitartic, and the tipper atmosphere, SQientifia"' ' 
■ American 207:. 7^-85. -./^ ■ - ^. ; ,f y^^. . ■ 
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• Segment SynoR^ST^ 

Small and relatively ine^ensive ins packages called. ; . 

radiosondes are launched twice daily- at many of- the National Weatifier 
Service Offices in the United States*. .Many students find, the radio- ; 
' .• sonde a fascinating ijistrment ^because -it combiiies- weather, measurements' 
' with sp^ce-age telemetry/ This segment : follows the launch, and ^^rc 
of an instiamient'-^ Cape Hatter as., .Students .have an opportunity to 
observe ' the techniques used to measure the jproperties of the i5)per at- 
mosphere and discover some of the problejfiis involved in the use of radio- 
. sondes. ■■: • 



Objective 

After watching this segmenjt and completing 
appropriate follow-vp activities, liie 
student should be. able to 

'} ' / : • - ^ explain how various types of 

meteorological instruments 
. / , operate and what properties of 

the atmosphere they measure. 

'V^Leaming^ctiyity ■ 

Have Students learn the basic parts of ia radios.onde--e.g. , *balloon, parachute, - 
radio transmitter,, barometer,, thermometer, iand Hygrometer. 

^^ia Resources 

POSTERS---.. 

THE UPPER ABDSPHERE. NWRF 26-0665-; ' ^ JVEATHER BALLOONS. . . .THEIR USE IN, THE, UPPER. 

' -106.: Dept. of the Navy-j Weather . V 'AIR OBSERVATIONAL PROGRAM.. Washington, 

. . . .Research Facility. ; . " , '. IX]:' U. S. Governn^nt Printing Office. ■ 



Concept . 

. . Ins tnments are used to measure the 
: propd^ties of the atmosphere. . 



NatioiiaL Weather Sei^ 1970..^. - Observing Hgndbobk. No. 2 Substation Observations. 
'Sliver. Spring National Oceanic and Aln^ 

. :• : 197(5, ' ^4 Radiosonde^ ^l^dt Is- It? DC; U,. S, Government 

: . Printing .Office, (painphlet) :. : ^ . V' " , ' • : ^ . 



i ^' \^ ■ 



■■■■i 



■■ i . ■ 
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Insolation and the Greenhouse Effect 
Weather as a Hobby :) , ? / : 
Edmuhd J^alley ' V v ^ ^ % 
V\flnd Bfilts and Circulation 



^Program Oveiyfew / V ■■• '^ 

. :. The sun supplies energy, to the e^rt±i in th^^^ f brm of ligjit/ That.^^ is.. • . •■.>' 

responsible for all :o£ the wea phenoiheha^'taking place, oA'^* a^ * ' ; 

^INSOLATION ^ THE: (GREENHOUSE EFFECT identifies ^hpw/thfe . sun's energ^. drives ouT: ' y''^- , 

. at3Tk)sphere thrbugh insolation, absorption, and the cohvprsion of light to /^V » ' ; . ' f^- 
V heat energy. Later/ global* clrc^ and windielts arc studied. V -.V 

In^Segmeri^^^ as a* ' , ' 

volunteer climatic observesiT for the National Weatjier Seivice . .The .fhird iSeg- < . I 
meht features .^^^^^ scientist, Ednumd Hllley, /ai]d sho^s h 

aiid acftifevements'-^ ■ ^- ■ ■ v;V' :■ ^^^.'^ ■ :■■ ■.* 

: C A SEARCH' FOR U^g^ - ' . Ch. 34: Atmospheiii'l^^ ^ '^•^h'-: • 

Qi. lA'Ax 3finds^-pp, 515-529 v * : ' ^^ -* 

^- \pp. 4:72-475; : ' , *. . • ; • '.ai. ;35: .(feneral Circulation of A ; 

; Qi. 15fl:-. '^jen^^ the.'Akiosphere, pp.. 530.-541^ \ 

.-.:.-::;:::r.::-'^'^ :-^-.v.-v./.;-^ ■ . ■ ■ % . 

vvX . , ch. 15-2:. Ai^^^ pp^ 482- V /EAlRlH^^ APPROACH- : ; . > 

: • : . ''^->489' :. ' / ■. -^i'^^vj-'--,: ■■V^ v-'::^;. Ch. . Q-SV. , -Forces and. Motion In i.: ^^'^ . 



" Ch. l,6r2:^ Si^ : : . At^rtbsi^fere,^ pp. 197-1§9 

:;:-:523-531- V ;:iv./. 9-6: ' 'The Baily-'Cycle.of ^At- 



.Ch.;-li5-^:^ V Wjnd Patteiite'^; ^q). :.53iT^•'^: ; ' no^heHc efiairige^ .f>pV 199.-203- 
534. :. :.>:^^ ^^';: .v::, ; v ^.^^^^^^ ^-r,, 

• NDDERN EAKTO^SGSfp^ffi^ >'r;.o^. . , .... v:^,,.-^/- .. 

^/■/■•^^ ■ - c ■ : ; v^:; : ' Id^ 2-2:. You ;are the Sunshirie^ of. ' 

^'^'■■-::-./y<ki<-^^^^';^ ^ ■.^fy;•Jtife,^^ 43-49.:' ■■k' 

y^iRArn^^ • " '•■^ ^ • ^ : Idea^ 2-3T ; Sunshine Qri % Shotider,- ;. 

^y^^'j^'^n^^^^ >. pp.- 49-53- ■ ''V ::'' -^v;:' 

k ^V ■ - and - iidea S-T':. 3ottoms?'Up,. |ipi' 189-194,^ ' 

W^S"''--^^^^^ •■ ■ ■■■*-:::.„ 

-^^^^ >V^^ ^ ^ . ' ■ ^' < ' "C^^ 

■ ^ ^ v;^- ^ v;Ch.;^?9-:6r §easck^ ' - 

:# THE ,Wpi&) 1^ in: : ■ ■ = i:.v/:V- ChiiiO-l: Mr Circulation; pp^'>82r 



"^■■^i^]^':- The Atmosfihere arid ■ ; 

'■? -'J^^^' Solar Radiatibn,;-pp. 496- 

;■■ V 514' -v^^; • ■•^^'•■•■'■••'•^ 



Ch.' 10-2 : Mkjbr Winid Systems , .pp. 



t,. HOLT: EARTH SGIENGE 

Ch. 9: Air.', pp. 244-275 
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INVESTIGAIING TOE EARTH' . " . *; . / 
. -.y Ch.. 6: Energy and Wind, pp. 121-140 

OUR ENVIBPNMEOT IN SPACE \ 
; Chr, 11: .Energy Exchanges by Atmos- 
■ ;/ pheric Circulation, pp. 227-239 t 
Ch. 12: Exchanges of Heat 'Energy on 
Land and Sea, pp. 241-258;* 




PATHWAYS IN SCIENCE . ^ 

IV Ch. 2: . The Air Exerts Pressure, 
pp. 189.-];§4 ^ ' * 

' * IV -CIi. 3^ How. We Measure Air. • 
• : PrWsure, pp. J95t200 

IV Ch. 4: Air^ Pressure Goes to 

Work, v» 201-207 . ^ 
ly Ch. 5: The Earth Vs. Heat Comes 

from the 'Sun, pp. 208-213 { 
IV Ch. 6: Th^ Teif^eraiture of the 
Atmosphere Keeps Changing, pp^ 
214-220 : 
IV Ch. 7: The Blowing Winds, pp. 

221-^26 * ^ ^ ' '.^ 



Student Readings 

American Meteorological Society. The Challenge of Metqorato'gy. Boston: , American 
V Meteorological Society, 1977. " . ,7 

Kals, W.' S. The Riddle of the Winds. Garden City, NY: Doubleday 'and' Co., Inc., 197 V 

Reiter, Elmar R. JeUStrekna: How Do They .Af feat Our Weather? Garden City, NY-: 
Doubleday and Co. , Inc. , 1967. ; 

^Rue, E..Aubert de la, Man and the -WinS. "N^ York: Philosophical Library, 1955. 

Stone j A. Harris, and. Herbert! Spiegel. ^ The Winds of Weather. Englewood Cliffs, NJ: 
. Prentice-Hall, Inc., 1969. . / . ^ *' 
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ation aifd the 
;Greei^ouse Effect 



ft ft 




Segment;^^^ . 

INSOLATION AND^Tlf GREENHOUSE ^FFECF' explores "Che relationship of 
sunlight and clouds to t(9iJ5)eratufe. «3>It begins by examining the way . 
sunlight is s catered and absorbed a$ it pass^l through the atmosphere 
on a clear and a cloudy day. It shows hov^idight is converted to heat 

ergyi^by Various soil color§ aii(l iisfts "a greenhousef^ illustrate how ' 
^ lar energy can bie trapped neai^'the ^arth by clouds. ^-ApyTroheliometer * 
is used to jneajure thl syn's energy pn 4 ^cXx)udles5. .day'w Students observe 
how, tenipefatjjre vaiiesyfrom S clear da]g».to an overcast dgy.^ ^ 



M ■ * ■ O 

Concepts'^ - i Objectives ^ 

Most of our energy comes frogi the sun. After^\fetching this ^gment and canroleting 

'1 . ^' appropriate follffW-up acti*jLtiQ^, me 

Energy frbm the sun is responsibly for student shmlJ'*be .able tow. 
many fundamental processes on earth. ♦ - ^ ' au 

^ explain how^ight is ajffectdn^as 
, it passes through ^e atmosphere 



Sunlight is partially absorbed and 
scattered as it passes through the 
atmosphere, rV . ^ 

• . .' ' ■ 

The temperature near the earth is 
related to the amoiiht of solar 
radiation 'striking the sutf ace . 

> • ''^ ■ 

The amount of .^solar (light) energy, 
that can be absorbed and convertea^' 
to heat energy in. a soil depends oil 
the soil's color. 



\ / demons trated the di^f^ent 'lamounts' 
of light energy, converted to heat 
by light and dark^polored ob- 
jects . ^ ^ \:\ . .(^ 

• ' ; expljEtin the greenhouse effect ^ 

• ^^xpflain how the air temperatiire 
f 'may respond to Variations in . 

solar energy and cloud^cover^ 
(insolation curves) . . 



Learning Activities 



Intrjoduce^ students to tems such as absolution, reflection,^ insolation,, 
radiant ohergy^ heat energy and scattering. * 
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ifeve stiklents photograph exan^^le^ applicatioiis o£ the greenhouse effect, 

••' • ' ■ . : ^ ■ ■'• ■ ; , ' • •-. • . ■ ^ ^ . ; • ^ ' 

Have students invite a greenhouse operator to tell the class \>fliat he uses the . 
greenhouse for and . how he controls its tenmerature. 

■.• ■■rV' .. : ,, ■ ^ , ^- ; 

Take students on a tour of a greenhouse or solar home. ^ 

• • • • •• X ' ■ ■■■■■ ■ * 

Have students prepare displays illustrating the ^application of solar energy to 
homQ h'eating; \ '? 



Media Resou^es 



HLMS* 

ABOVE THE HORIZON. 16nini. 21 min. sd. . . 

• colbr. Modem Learning Aids, 1969. 

SOLAR ]^RGY: TO CAPTURE THE POWER OF / 
; SUN AND TIDE. 16iTini. 24 min. sd. 

• color. ACI Films, Inc. , 1975, ^ " 

■ SOLAR RADIA*riavI I : SUN AND fiAKTH. 16mm. 
18 min. 5d» color. Nbdern Lear- 
ning Aids* • • ' 

; SOLAR RADIATION II: THE ^AKIH'S A1M)S-./ 
• PHERE. lemrrf-. 20 min. ^d. color. 
Modem LeaiTiing Aids.. 

■ . ■ -r • • 

- WHY SEASONS^' OIANG^. 16mm. ,^ 11 miii. _ ^ 
'^^sdm b and w. gncy. Britaniiiga 
*^ Ed. Corp. . 



niM LOOPS '.^ 

INVESTIGATI(»JS IN SCIENCE: METEOROLOGY 
' SERIES. 5 cojot film loops. Bailey- 
Filjn- Associates. '■' • - 



TRANSPARENCIES ' / 

METEOROLOGY SET. 27 transparencies. ■ , 
Ward'sJJatural Science Es tab lisWhen€, 
Inc. 



MAPS • • " ■ 

THE NATIONAL ATLAS OF IfE UNITED STATES. 
U. S. Geological Survey. Washington, 
DC: U, S^ GovemmentVPrinting 
:,0££ice* - v ' \ 
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Teachef Reference 



U.. S. Geological Survey. 1971.*^ Solar ladiatipn.' -The Sgience Teacher Z8 (9): 28-29. 




Segment SynoQMS 

Edwin Maddox, a textile mill foreman %*oin Sanford, North Carolina, 
observes the weather as a hobby. In this interview he describes his 
hobby and his participation in the National Climatic Observer Network 
opaarated by 'the National Weather Service. He shows "the equipment he 
uses, and how it works and he explains the reports he submits concerning . 
unusual weatheir conditions. Mr. Maddox typifies the people who volun-- <■ 
teer their time and effort to furnish the National Weather Service with , 
a more complete record' of' weather conditions which the Service can' use 
in study and research. 



Concepts 



Qbjedives 



B Instruments are used to measure the 
properties of the atmosphere.^ 

»• To understand ^he' overall behavior of 
the atmosphe.re^^id its condition at 

. any given ti'ime, mSEny<d2SS3?<rations 
must be made at various loca;f-ions 
*in the area. 



After watching this segment and con^ileting 
appropriate follow-up activities , the . 
student should be able. to * 

9 explain the necessity for many 
observations of weather at . 
various locations in formulating 
an overall understanding of the 
weather ' 

^ explain yhat . volunteer climatic .. 
observers do. 



Learning AetivHy 




This segment is intended simply to introduce the idda of observing weather as aT? 
lobby. You jaay wish to contact the nearest Weather. Service office and locate a ; 
liobbist or cooperative' observer to visit with your class*. V ' ■ ^ . . . 
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Edmund Halley 




' ■^f Segment Synopsis 

/ This 'segment chronicles the life of Edmund flalley who lived from"' 
1656 to 1742. Halley typifies the multi- facetted scientists who lived 
and worked (Juring the 17th and 18th centuries, , The show summarizes 
several of Halley 's more iji5)ortant efforts, such as his discovery of 
the well-known comet, specul;^tions • concerning the saltiness of the 
oceans, studies of air pressure influenced by altitude, and coi^^ila- 
tion of mortality rates, Edmund Halley is seen as an individual of 
varied interests . . His discoVtoies of wind belts and global air cir- * 
culation are only two of many contributions he made to pur fuild qf 
knowledge. ; - 



Concepts 

• Because the atmosphere follows the 
laws of nature, its behavior can be 
predicted. 

• Man's mind is his most ii^KDrtant tool 
. for investigating the earth. 



4f 



Objectives^ 

After watching this segment ^and completi:;hg 
appropriate follow-up activities, the . 
student should be able to, '/^ 

■ ~ ' 'v 

• describe the procedures Edinunjd , # r 
Halley . used to investigate the . • 

earth • ; ' / 

* . ■■ ■ 

• summarize Halley 's reaspiiing^of ' 
■ global circmation which lead to 

. his ''theory bf wind 1)^1 1^.. ' 



. Learning Activity 



1' 



This biographical segment is intended to ccHT5>lement the segment on- wind belts 
and circulation. You may wi^h to have students prepare a display illustrating some 
of the highlights of Halley 's life. .. . - 



to 



Segment Synopsis " . 

Why do wind3 blow in large belts about the earth? How is. energy 
moved from the equator toward the poles? What causes winds in- the 
northern hemisphere to turn to the right? How does the process, .of 
convection help drive the wind belts? What is the jet stream? -This 
..segment explores global circulation and the mechanisms vdiich move > ' 
energy from the equatorial regions toward the NortJi and South . Roles'. 
It illustrates these basic concepts of ciroilatdon iisin^ sinple: grpphi^ 




Concepts pbjective&i^ 

• Movement of air is caused by heating After watching this segj^ent 'and'compl^ttrtg 
and cooling. ^^ appropriate follow-im^^aetiyities, t^e^- " 

^ V "' : student should ^iDe aJ)^^ ; 

• The unequal- distribution of : sQlai; , y: * .': . ] r;. . 
energy produces the general cirQilatio^ # explain ^d give 
in the atmosphere. ■ , way air- is mov^dlfcy 'ro^ « 



' Convection produces tl^e basic circu- 
lation of the air. 



#,\ e3(5)lain\th'e: g^^ 

Circ^atipn in t^^ . 

• The earth's rotation modifies basic ' • • dejnoiljitrrate "h^^^^ j» 
ciroilation .by deflecting the^jv^Jr^ ^ tion- 
winds and produces /Wind .belts 




Introduce students .to the followi% teifc: ;q% doldnin^ , trade, . 

■ .winds, latitudes, westerlies, polar ea^tej^tes/-' '^^^ ■ ' ^ • ' ' 
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Media Resources- ■■vv 

■fflE ABjpSPHERE IN MOTION; :l6m,: 2Q:,min. ■ PRESSURE, 'AND' WIND PARTS 

. sd.; color/ Enc^:.' Britannica Ed./- Cor^ I AND II.. 2 color' film loops. : 

■.CjFrom th^, AGI/BBE, Earths SCierice :^!^^^ .:v^Hii5bard Scientific Co. . ", x 

^'■■''^ - r^ ■■ ■ ' ■'" 

•^WNETARY.GIRCpATICNv^^ l^^^^^ : ' .. ^ - 

% ••' ■'^GblbKv^ ,^fode■i^^ -~ ■ ■ • ■ ■ : ' 

•:^-V''>:«v-'iy-:'-.^-> ;'- • ■■ v"' STUDY PRINTS. ' 

:'lHE '^TI^S' OC^fOF^.A^^^^ WEAJHERV^RINTS. 12 9" x 15',' color. 

'.. ,~;;^si|^,..cbifi|jr; ■. ;Prisin,'.i>jDOductio,i^v^^^^ -pyinis Hubbard Scientific^ Co.. ' 



/a * 2- TRANSPARENCIES 



Xoloi^^ilin' ;3x)c^)s*: ,METE£jRQt^ 27 transparen(iiegi4K ■ 



CJORIOLIS fif?EECT{'V:I- qolqr^^ Hub- Vi'- 

• \'.'-/- *V "•'■■^ ■ s» POSTER ; • 



NWRF, 26-0665-106. 
r,' Weather Research 



':S^ic''R. , and NewtoiTjVQiestQ^^^^ Ci'^ulation. Systems : , 

^^rie^ Report liJo. 

yStatT'7:^<^t^?^ 1^56; Scientific \^ 

■.i4me2>£can. 195(1)6 /'V ■'J* ■ J ^ 

fl^tewartv Ri W. 1969. ' The atIn6splle^e^^^ ,Sjc^ijJrn^/ic Amei^c^m 
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Winds, Wi^kthei^ 
and Air Masses 

Local Breezes ^ ; 

Folklore and the Weather 
The Origin of Air Masses 



Program Overview 

This program continues 'the theme o£ Program Seven. It studies insolation, con- 
version of light energy to heat energy, and convection on a local basis. LOCAL • 
BREEZES examines how energy is transferred to form' land-sea and mountain- valley 
freezes. In FOLKLORE AND THE IVEAIHER, a TV weather man and an old mountain farmer 
explore the idea' that weather phenomena provide signs of their coming, which have 
been interpreted in folklore over the years . The finals segment returns to the 
movement of energy. Dan^Salgado, National Weather Service Meteorologist, explains 
how air masses form, how they move by' global wind belts j and what happens \dien ^ . 
two air masses meet. • • , 
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■ ■ • ■ ■ . ■ 

Textbook References 




A SEARCH 'FOR UNDERSTANDING ' 
Ch. 15-2: Air Pressure 

. 489 : . 
Ch. 15-4: Air Masses aixd 
derstorms, pp. 493-499 

M3DERN EAi^TH SCIENCE 

Ch. 20: Air and Its Movements, 

pp. 420-438 : 
Ch. 22: Weather, pp. 457-478 

PATTERNS IN OUR ENVIRONMENT 

Ch. 7-1: Heavy and Ligjit Air, pp. 
174-176 

Ch. 7-10: A Micro Weather Box, 
pp. .203-204 . ^ 
• Ch. 7-11: Land and Water Tqn- 
peratures, pp. 204-205 

THE WORLD WE LIVE IN . ^ ' 

Ch. 35 : General Circulation of 
the Atmosphere J pp. 530-541 
Ch. 38: Air Masses and Fronts, 
pp. 56'9-580 



EARTH SCIENCE: A LABORATORY APPROACH. 

Ch. 9-6: The Daily Cycle of At- 
mospheric Change, pp. 199-203 

Ch. 9-7: Moisture as a Factor in 
Atmospheric, Change, pp. 204- 
205. 

Gh. 9-10: The Contact Region 
Between Two Air Masses , pp. 
; 209-^211 

EARIH SCTENCE: IIS . 

Idea 5-4: It Whistles Through the 
Trees, pp. 177- 



FOCUS, ON EARIH SCIENCE 

Ch, 10-1: Air Circulation, pp. 182- 

:., 184 ■ ■■ - 

HOLt: EARTH SCIENCE . . . ' 

Gh. '9: : Air, pp. '244-275 

- Ch. iO:; .. Weather, pp. 276-312 . ' 

INVESTIGATING THE EARTH 

- Ch. 61 Energy and Wind, pp.. 121- ri-. 

-140 




73 



. . OUR ENVIRONMENT IN SPACE ' ; ' . PATHVAYS IN SCIENCE _ : 

Ch. .12: Exchanges of Heat Energy IV Ch. 7: 'The Blowing Winds, pp. 221 

.on Land and Sea, pp; 241-258. '226 ' 

' / • V Ch. 3: Air Masses and Fronts, pp. 

• ' ' : ^ 260-265 ^ ^ 




Student Readings 

Davis, Albert. - 'A January ThoD Will Freeze a Hog and Other J/eat^zer Fc)Z?^Zore. New York: ^ 
Crown Publishers, Inc. , 1977. .^ ^- . ' . 

Edinger, James G. Watdhing for the Wind: The Seen and Unseen Influences, on Local 

Weather. Garden City, NY: \Doubleday and Co. , /Inc. , 1967. • . .■ ■ \ ' : 

Kals, W. S. The Riddle, of the Winds. Garden Cityj NY: Doubleday and COo., Inc. , 1?77. 

Lee, iKIhert. 'Weather Wisdom: Being an - Illustrated Practical Volume Wherein is • . . ^ 
Contained Unique Compilation aruk^nalysis of the Facte and Folklore of Natiiral ^ . 
feather Prediction. Garden City, N^:' Doiibleday and Co. , Inc. , 197.6. 
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.^egiTient Synopsis ^ ^ - 

LOCAL BREEZES tajces a look at *the energy transfQired by^lthe' winds ' 
on a local scale. It demonstrates that>the air over land. heat^ a:t a 
different rate from the air over water. ^ Landrsea breezes alorife a 
beach on. the Outer. Banks are studied, and the area|s air.^temperature arid ; v, 
pressure measured from simrise caM thfougJioutJr'a typic^^ Mountain' 
valley breezes are observed in a . similar manner. ■ The segment coricludes 
by asking students if they think a city might create its own: local" breezes. 



Concepts ' : Obje^ 

The^tmequal absorption of solar energy After watdhiing thi^segment con5)leting 

produces local temperature differences. a5)j)ropriatfi fpll,qw-^ the 

student should be able to 

Convection produces the basic circu- 



lat io!^;:of the iair . 

Qimuloform clouds, producing showery' 
precipitation, result from gmall sc^le. 
convection. 



deihoristfate how. the character of 
a surface affects its light 
.absorbing properties 

demonstrate how air is moved by 
convection. , 

e3q)lain what local winds are and . 
how th'ey are caused. 



Learning Activity 

Review the concepts students have learned concerning insolation, absorption, 
.reflection,- and convection. . ■. ■ ~. , * 



Media Resources . ^ 

FBAIS- ■. .V^i)r,: V ■ ■ ■ ■ . ■■ 

OUR RESTLESS OCEAN OF AIR. :l;6nfeiV 20 WHA.T MAKES Tffi WIND BLOW; 16nin. 16 Mn. 
ndn. sd. color. Prism PTodtictions, \ sd. . color. Ency. Britannic^a Ed. • — 

, Corp. (from the AGI/EBE Earth Science 
.■ „ Program) . . , , 



1969. 
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NlM LOOPS * TRANSPARENCIES 

TEMPERATOPE, PRESSURE', AND WIND PARTS ' -.METEOROLOGY SET. . 27 '■transparencies. • • ■ 

.1 .AND It. . 2- color film loops. ' . Ward's Natural Science Establishmeiit, 
Hubjbard Scientific Co.. irici V 

TeachcK References 

National Weather Senrice. 1973vr2'Z2nid-^o^i^^ Washington, DC: U. S. Government • 
Printing Office. V-.;-- ^r'-;-- ■ ■■. _ 

■ ' ■ ■ ;1976. Clouds. Washington, DC: "fU.. S. Government Printing Office. " . 
jCcIjiartJ :., y : -.Jr: ■■ . ■ j.. ■; ■, ■ ■ 




Segment Synopsis 



■ ■ Meteorologist, ^Oiicl^ Carney, lost and; looking for the golf course/ 
ask^ an old farmer, . played by Bill Alspaugh^. for ■directions / Before 
the' Cpnversation,,,end5, Gllick has -explained the scientific Jbasis for" a . 
number of common folk sayings and tales about the Veather^ 
include: .''Mare's tails and mackerel skies proceed a.rain;" "Red sky at 
. downing,; sailors take warning;" and "Ring arpiind thj^tmoon, rain- soon." 



Concepts 



. because the atmosphere follows, the 
.. l^s/of , nature^ its behavior can b^ 
' predicted/ r \ - ; . 

; Commonly recognized atmospheric 
phenomena crejatie observable weather 

■"' ■features^^;^i:^;?;?^^ 

. ' Man/s s0r^s^^^i^vij^ to make ob- : 
§ervati!pn^ 

:obseiya1:i6s^ "'-'-'^i-.' r' 



After, watching this, segment, and completjing 
appropriate follow-t^ activities/^ 
stiident sliovdd^Be: able to-; . . " ; . 

,';r:elate -^^P^^^^ seen: wbatber 
.phehome?^'t6^^^ 
indicate/' ' 



Lc^arriing Activrty 



This segment is intended as- ari lnteriest stimulator ;;a^ 
to liinit your prepar^tory^tivities to asking students if they know any jKlk tales^ 
or foj-klore concerning thq^eather* * / '/ 



teacher; Refererice^^^ 

"• ■ ■ . ' • ■ '■ ■ ■ ' " ' ■ ^ • . ' ' . ' ■ . ■, • , ■ J- ■ ' . , I 

Girriott, Edward B. ' 1971.. Weather Folklore and Local' Weather Signs.'. Reprint o: 
1905 ed. Detroit: . Gdle Reseairch Co.. • ^ - 

Inwards, Richard. 1971. Weather Lore. Ed.,JE. L. Hawks. Reprint df 19^0' ed* 
York: . Barnes and Noble. : '* ''' . : ' 
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'Siiiith,. Elmer L. ; 'con^jil^r. { VeatheT' 'Lore and 'Legend. ■ Lebanon: ' PA: Applied Arts' 
••'Publisher. ; ■ . ' . " . ' ■ ■': 

Swainson, C.-. 1974; . A Handbook^ of father Fdlklor^i ''^^^^ o£-187'3 ed". Detroit: 
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Air A4ks^ 



■X.:. 



' the Raieiigh^fiSiS^ . 

of the, Natipii^^ explains; wh^t a&' a^^ : ^ 

..it moves and affects^'l^^^ how the .col- ' 

• lisibn^^ He also classi- ■ 

fies air 'niks^es and^^^ 



locations : affect .the:.weatheV, 



Air. masses Val^ bodies:; Aft^r watdnj^g; t^^^ ^e'gment^^^d con^iletiiirg 

; . -v of .^ir^witji relatively -xinifQ^^ actjyifj^es, the v ^ 



^ pixiperta^s.; 



student shoiitd be. able ,tb 



Air^liiiassesv^^^i^^ : : ; 

• np^^^efg^^^ ^another : / 



^ 'exjjlain hcjfiV*^'^^ inasses Form* and - : ^ 

^ ■ — t ' - -umam . . ^behave oVer ^ ... ^ ' .. . \ ; 

_ . .//algiij^theVs^^^ ' . ^^'.^^ . ' v ■■ * ' ' 

' ' -''^^ ' \^vl " ■':,V • V ^^^l^i^i ' boWv ;j.nteract'- tO- • 

;# When ■ 1310 di r ■ . . ' - ; . • - 

int^ctipn aipiig . • ; • / - ■ • . V 

i;e%U^ ■ - ; ' \» : V c^lain how air jiia^ses' help, niove. . " 

V • ^ . - ' . . • isnergy from tKS^eciuator tothe ^ v v 



.- 

Introduce.^ stiKfents to \ follg^ijig; te^^^:^^^^ masV, 
corttifl^entalv.axr ihi^ tropic;^' a4.r n^^ 
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Media Re^urces 



HIMS ,x • 

AIR>1ASSES Mf-FRasITS--AIR MASSES. 16nim. 
12 min, * sd/ color. -U. *S. Air Force,. ' 
1962*^ . ^ 



STUDY PRINTS 

WEATHER. 12 9" x 15" color prints. 



Hubbard Scientific Co. 



AIR MASSES AND FRDN1S,-i-tHE COLD FRONT, - 16i 



9 mxn.;. sd. ^vC< 

: /^V;196,2y' ■ 

'AIR'MAsseS and 

yil mini 
1962. . . 




U. S. Air Force, 



l&x)^ FRONT, 
' S:..;Air Fotge, 



TRANSPARENCIES 

... METEOROLOGY SET. .27 transparencies. 
Ward's Natural Science Establish 
ment, Ific. 

• WARM AND COLD FRCKT. 1 colbr\trans- 
parency. Hubbard ScientifipKio. 



ORIGINS OiF. 'lVEATHER: . lf>m. 13 min. sd. colofl^. 

I Ency, J^ritannica Ed. Corpi (ptoduted by' 
/; the National- Canada) 



FILM LOOP * V 

^^WEAjflteR FRONTS AND PRECIPITATION. I color 
■ >;:fil]:n loop. ; Hubbard Scientific Co. 





I Teacher Reference 

Federal Aviation Administration.- 1971. Pilots Handbook of Aeronautical Knowledge.' 
Washington,- DC: ^.^^y 
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Clouds and Precipita^on 



S^^^ Adieibatic Cooling and Clouds 
Temperature, Altitude, and 
Snow 



■/■■ 



itation 



^ 0^,Program Overview 

Program -9 provides students with bafkground infoiiri^ion they need to investigate ' 
. stoim syst^m^. focuses pn the sVit^^tP^ of storm phenomena— clouds ajidypre- 

cipitation:'! "ADIABATIC COOLING Ai^'C^ the medi^'sms *hi^ cA^^ ^ 

- clouds ^^0 form. Thfe next segment shows how temperature and altitude affects 
the type of precipitation that falls. ^^SNOW takes students to mpuntain'^countr^'^ 
where winter snows are deep and stay oh the ground for weeks at a -time. There 
they are introduced to the chilling, breath taking character of ^ snow, environment. 



ERLC 
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Textbook References 



A -SEARCH FOR UNDERSTANDING 

Gh.. 15-3: Moisture, pp. 489-492 
Ch. 15-?: Cloud^jfind Rain, pp. 
. 499-307 ' T^^ 

NDDERN EARTH SCIENCE . 
. ' Ch. 21: Wa^er in the Atmosphere, 
pp. 439-456 

PATTERNS IN OUR ENVIRCNMENT . 
' Ch. 7-3: Water in the Atmos- 
phere, pp. 183-184 
Ch. 7-4: .How Does a. Cloud- Form? 
pp. 184-1*86 

THE WORLD WE LIV^ IN 

Ch. 36: Evaporation and Conr 

densation, pp. 542-|!68, 
^ > Ch. 37: Precipitation, pp. 559-/ 

568 

I •■ ' ■ , - 
EARTH SQENCE: ; A LABORATORY APPROACH 
Ch. 9-1: Clouds as P^rt of the ^ 

Atmosphere, pp. 187-191 
Ch. 9-2: The Teiiperature .of the 

Atmosphere, pp. 191-192 
Ch. 9-3: Moisture in the Atmos- 
. phere, pp.' 193-194 
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Ch. a-4 : The Pressure of the Atr 

... /'Jnosphere, pp. 194-1^ 
Ch. 9-11: Rain/S*ow, H|p.l, and 

Sleet, pp. 211-213 

■ - . ■ ' > . ■ • *' . • 

EARTH SCIENCE: IIS.' 

Idea 5-5: Ice, Cream ^Castles in the 
, Air, pp. 181-184 

Idea 5-6: ■ Raindrops Keep Falling 
On My .Head, pp. ,185-189 

FOCUS ON EAKIH SaENCE ' ■;* ' 
; Ch. 10-4: eiouds', PPV 194-195^ 

■ HOLT: EARIH SCIENCE*? ' . ® . V , 
Ch. 9: Air, pp. 244-275" 
Ch. 10 : Weather, pp. • 276- 312 . 

INVESTIGATING THE EARTH 

Ch.- 5: Water! in the Air, pp. 101- . 
.. l50, ' " , , 

OUR ENVIRONMENT IN SPACE 

Ch. 13 ^ Energy Exchanges Through ; 
Atmospheric Moisture, pp. 259- 

■ ■ 281 ' -, . • 

PATHWAYS IN SCIENCE: 
^ ly Ch. 8: The Water in Cfur Atmos- 
' « phere,^p. "227-23S ' ' 



Sc. 
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^ Muaeni Keaamgs 

Battan, Louis J, Cloud Physios and Cloud Seeding. New York: Doubleday and Co., ' 
.Inc., 1962. ' - . . / ^ ' 

Bell, Cprydon. Wonder- of fnou). New York: Hill and Wang, 1957„ 

Behdlich, Jes^i. -i How io-Make. a -^^^^ N^ York: Parents' -Magazine, ^971. ~ •■' 

Bentley, .W. A. , and Wc J.' Hun^Dhreys. - .Snou) Crystals, New York: Dover Pt4)lications, : 
Inc., 1964. 

Blanthard, Duncan C. From Raindrops to Volcanoes, Adventures with Sea Surface r 
Meteorology. Gafden eity, m: Doubleday and Co. , Inc. , 1967. 

Couchman, J. Kenneth, et al. Snow and Ice: Examining Your Environment Series. ■ Min- 
neapolis,- MI^: Winston Press, 1972. . > 

Mason^ B. J. Clouds, Rain and Rainmaking. 2nd ed;: New York: Canibridge 'Univ. ' Press » 
1976. . : . , ■ • , • 

Nakaya, Ukichiro. .Snow Cry s'&als-'Natural .and Artificial. Cambridge: Harvard Univ. 
Press, 1954. I 

National ^Weather Service. Cloucl^ Washington, DC: U. S.. Go^mment Printing Office, 

■ ' \ Winter -Storms, -'VisLShington, DC: National Oceanic and Atmospheric Ad- 
ministration, n.d. (pamphlet) ■\'r:v 

Sisson, Robert F. '•'Snovflakes to Keep:'' i\}jaUdAptl G^eoarap^zte, January,. 1970, pp. 
104-111. , . . \/ . ''^^ 




9-1 




and Cloufls 



Segment Synopisis 

Why do clouds form? What materials must -be present? What must the ^ 
condi-^iopis ^^X^Jhip segmpit> investigates, ^.adi o;£'liie^e^,aspet,ts p£^ cloud, . 
foiTTiati<iri/' Students ^ee a cloiid created in the laBoratdry^ leafn ab^t 
tiie process o£ adiabatic cooling, and apply their knowledge to determine 
the lowest elevation at which clouds can form on a. particular day. 



Concepts 

The process by which water moves on 
earth is known as the hydrolbgic ■ 
cycle. 

The primary cause o£ condensation in 
the atmosjphere is adiaba^tic cooling. 

the principle controls of. evaporation 
include free water, surface energy, 
air tenperature, and motion. 

Clouds are formed by moisture con- 
densing on particles in the atmos- 
phere.. 4 i 



* Objeaives . .* 

After watching tJiis segment a|id conlpletiftg 
appropriate. follpw-un. activities, t^ie ^" 
student gfiduld be abfe to 

m explain the #iydrologic cycle 
• explain adiabatio coolj.ng . ' 
$ demonstrate how ^ cXoiSd forms. 



Learning Activities 

Introduce students to the following teims; adiabatic, condensation, nuclei, 
cloiid base, lapse rate, precipitation. ^ / 

. . Have students make their own clouds using a 1 gallon glass jug, hole stopper, 
and rubber tube. Place a short piece of glass tubing through ^ the st9pper and 
attach the rubber tube mth a clairp. Add a small amount of water to" the jug and 
saturate the air. Have students sudc over the ttt>e^ producing a vacuum. A cloud 
doesn't foim because there are no particles in the chamber on which 'the -^\^ater 
molecul^, may condense. Next, introduce candte smoke into the jug by releasing 
the vacuum tube next to the candle flame. Bpip students recreat^^ vacuum; a " 
cloud will appear.^ . , • . • 
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Have students sinTulate gas inolecules. Mark, a square on the floor and tell stu- 
dents to imagine it extends upward to form a. cube at sea leve}. . Give ea'cdi student 
;a st>rrofoam ball and have all the students moVe about as gas molecules. Then *!raise" 
the cube to a higher altitude, causing some molecules to ^lip out of th6wcube as the 
gas expands. Conpare' the resulting energ)( at .the higher altitude with , that at sea' 
ieVel.^ p ' . ' ' " 




Media ResoOrces 



FILMS 

(flMGING THE WEATHER. 16mm. 29 min. 

[' ^, ■ ^.jsdt qolor..' Indiana IJniy. , ■ 196 8 y ,j 

CLOUDS.,. 16mm. 9 1/2 min. sd. Color. 
-BFA^Educational Media. . . 

CLOUDS ABOVE.'" 16mm. 10 min. sd. 
color. BFA, Educational Media. 

CLOUDS- OF THE HE^^ISfflERE. 16mm. 8 

min. ;sd. color. ■ Macmillan Films i 

FORMATION OF RAINDROPS; 16mm. 26 min. 
j* . sd. color. Modem' Learning Aids. 

WHAT MAI^ CLOUDS. 16nin. 19 min. sd..^ 
.. colQr. Ency. Britannica Ed. CorpT^* 

" . (from the AGI/EBE Earth Science . 
" Pljpgram) 

WHAT MAKES RAIN. 16mm. . 22 min. sd. 
color. Ency. BritanniCa Ed. Corp. 
' (f ran the AGI/EBE Earth Science , 
* Progriam) * 

FIIM LOOPS 

CLOUD FORMATION. 1 . color film Joop . . 
Hubbard Scientific Go. . 

CLOUDS. 1 color film. loop. Doubleday 
and Co., inc., 1970. :.V 

.EVApbRATIQN § CONDENSATION. , 1 color 
film 166p. Hubbard Scientific \ ' 

^•••t.-^. Co. * ■-. ' . 



INVESTIGATIONS IN SCIEHCE: . METEOROLOGY. , 
... . SERE^S.^; : 5/cxjloT. Ipops'. J Biaijeyr 
. r. " Film 'Associates. , 

LABORATORY NUCLEATICK^QF SUPERCOOLED 
' -CLOUDS AND CdlllpENSATION IWC^^ 2^ 
and w film jloops . ' JNtodern Learning'^ 
' ' '.Aids. . . • . . : . 0-:-v^ 

SUDES : . .J:: . 

CLIMATE AND. CLOUDS. iO/colbr'^slixies... ' v^^^ 
Society for VSiiial Education. '^••v^ 

METEOROLOGY VIEW FILES. . 2 sets of 15 Cq) 
slides each. ^Hubbard- 

;WHAT Jl^ EARTH? SL;IIE SET . 

TRANSPARENCIES 5 

CLOlID •TYPES*. 1 . color xtranspai^t^y^, 
^. Hammond, Inc. . ; " .5 
■ * , . ' • ■ •. , . .■ . 

CLOUD TYPES. 2 color transparencies. 
AHiibbard Scientific Co. 

'^ETEOROLOGY SET; . 27- transparencies. 
Ward's Natural Science Establish- 
ment, Inc* . ■ ' ■ • 

POSTERS ^ / 

CLOUD 'CHART, p. p. Box 8615, ^chmond, 
. 'v Virginia 23226. 

CLOUD CODE GKART. National Oceanic; and 
^ " ^Atmospheric Administration. , . 




. .tea^iher References ■ ■ " ' '} 

■ Battaii/ ^Ix)uis • Cloud Physios and Clditd Seeding. New York: ' Doubleday 

"M)rersV 74-82. . . , ; •; 

■' • R^^ Scrientific AmerifOan 

rs ;■ Scorer, ;'IU:Chard.;' W72ji\vCZ^»(^s.^(p/. ihe 'World: ^'A Complete .Color Encyalppaedid 
^^^0!^f^r^ D^id-aiid Charles, ^Iric; ' 



Sci^n^e of Cioudst •New York:, American Elseviex; P^^)- 

^^P^^^jl^ A,vtti' ^'1^ 'I?7(0ct.) r 42r47. ; 

/^^^^^^^^i^ Orgaiu,29.tibh, *1956 v ^Jntej^ • Atlas • ; 3^ vols . 
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, S^^(e!nf Synopsis. ■ 

^ V iliu^trateAjhqi^ ;^^^ temperature affects, the 

• fc-V^ earth. Simple graphics, film, 
^■^•''■C-.'Jf anifflatipn^e>u^ water condenses to form rain, 

* . ; s4bw;- jsleet^vi^^ hail under various conditions as 



■V. ^>:-,;';<-^ ■ .; ■ I Objective 

I^T^ ^om^'^pre' After watching this segment and completing 

^ cQ^itati^ liha^^;^;^^^ appropriate follow-up* activities, the 

oxi cbnditiibnB An ''the atmosphere ■ > student should be able to 



, . • *%ie form;:cd|idi5i^^ing takes" ^ . describe the various types of 

^:Hv .. ^;/^^ '^■'•5 ' precipitation and the conditions 

^; p;^^ ten^eratui'e.p^ile .froi^>-the cloud ; under which they form / 



* ^ / ^ Learnirig Activities • ' 

.■^ntr(j^i^^studeStS to >the following terms:" Vain,- snow, sleet-; freezing rain. 
Review -these terms , condensation, precipitation. < 

hail occfurs in your area, collect the balls in plastic bags and store them 
freezer for students to cut and study when they are studyingr precipitation. 



If 



Media Rejktukes 

0 

STUDY^PRINTS 



FIIM LOOPS 

INVESTIGATIONS IN SCIENCE: METEOROLOGY WEATHER. 12 9*' x 15" color, pfints, 

• SERIES. 5 color film* loops. * Hubbard Scientific Co, 
Biailey-Filiii Associates. v / 
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' " '■ . ■■ . " ■ " • ~ . 

TRANSPARENCIES / / ' 

METEOROLOGY SET. 27' transparencies. 

Ward's Natural Science Establishment, . . 

. Inc. . .. ■ ' ^ ;'■ ■■" 

Teacher References ^ 

Couchman, J. Kenneth, et al. 1972. Snow and Tee: Examining Yoia* 'Environment Series.. 
^Minneapolis, MN: Winston Press- 

LeChapelle, EcJwiird.R. 1960. Field Guide to Snow Crystals.. Seattle:' IMv, o£ 
Washington, nress. •/ 

National Weather Service . ' 19 71 . Precipi iation Probability Foreoas ts • Washington , 
DC: U. S. Government Printing Office, (pamphletj 

' . ■ • • ■ • ■ ■ ■' ■ ■ ■ . . . : > ■ . • ' . 




Hodge, Williani T. 1973. Climatic Data Report Southeastern Snow Stormy February ' 
■ " S'-U y 2973. NOM Tedmicar Meiiwrandum EDS. N(E AshevUle, NC: Nation^il ' 
Clij^^c Center. ^ % - • I 

LaChapefl^lEdward R. . 1969. Field Guide io.Snow Crystals. Seattle: Univ. of " 
Washingtoji Press. . 

National Weather Service. .1975.' Winter' St6rm'$'/ Washington, DC: U. S. Government 
Printing Office, (pamphlet) * 

Schaefer, Vinc6nt J. 1964/ Preparation of- pemanerit replicas of sricjw, frost, and 
ice. Weatherwisel 17 (6): 3-11.' 

Schreiner, William', and Kelling, Noma J. .1972, How to catch a snowflake. Science 
and Children Dec: 24. 

Szafarowicz, Joseph'!. 1972. Making enlargmehts of snowflake patterns. Science and 
Children Tieci ZS. ' 



cyclonic storms 

Gyclonic Storm: 

■ • • . • • ♦ • ■ • ■ 



Program Overview ' 

A knowledge of cyclonic storm fomation and life cycle is basic to understanding 
hm the atmosphere functions and how its behavior is forecast. This one segment 
program uses > television program rehearsal^ as the format in which . the behavior 
. of cyclonic stormis is discussed and' illustrated. ^ - r / i : 



Textbook References 



• A SEARffl^FOR:iM)EI^TANDIN^ . 

(Jr.\lS-4: Air Masses anci Thunder^- 
. storms, pp. 493-499 

' ■■ : ■ i . •■ •■. . 

. MODERN' EAKIH SCIENCE - h 

^. Ch. 22: Weather, pp. 457-478 

• PATI^SfB IN. OUR .ENVIRONMENT V - 

Ghr7-1: Heavy and Light Air, 

pp. 174-176 
Ch. 7-5: Reading Cloud. Patterns, ^ 

pp. 187-188; / 



IHE WORLD WE LIVE IN ; ^ 

Chi>38: Air ^Masses and Fronts, 

pp. 5.69-580 
Ch. 39: . iStonns and Weather 

Forecasts, pp. 581-602 



5Api SCIENCE: A LABORATORY.. APPROACH . 
I .Ch. 9-10; The Contac!t Region • • 

Between Two Air Masses, pp. 

209-211 



EAR3H SCIENCES: IIS 
No references 



FOCUS ON EARTH SCIENCE 

Ch.MO.T?:,, Weather, pp. 188-193 

■HOLT: EARTH SCIENCE. 

Ch. 10: Weather, pp. 276-312 . 

INVESTIGATING THE EARTH. 

Ch. 7: Wind, Weather, and Climate 
pp. 141-166. 

OUR ENVIRCMENT- IN SPACE' \: 

Ch... 14: Energy Releases in the , 
Atmosphere, pp. 238-297 

PATHWAYS IN.SCIENCE .. 1 ^ 

iMt V: Predicting the Coining 
Weather, pp, 245-288 




' ''' ■ Student Reading • 

. Holford, Ingrid^j; Interpreting *the Weather, ^ A Fraetibal Guide for Householder 8 ^ "■' • 
Gardners^yi'Mp.tovistSj ^ru^ Sportsmen. North Pomfret, VT: E^vid and Charles, ■ 
/"■-Inc. , 1973',^ ■ • ■• 

■ Ludlam, Fv , and -^^. S. Scorer. Cloud Studg: _ .A HotoHad^Guide. Bracknell, Berks, 
England: Rojial Meteorolbgical Society, n. d, , / 

.?corer, Richard, ahd^Hajiy Wexler/'CZoi^ Pergamon"* ' - 

^ Press, 1968. ' ' V ' V 

Tufty,' Barbara. ICfOi (Questions Answered Ahout Storms '4nd Other Natural Air Disasters^ 
.. . . New York! Dodd, Mead and Co. , 1970. ^ 

■■ / ■ ■ ■ . - ■ ■ >-■ , : • , . ■ ••. ■ : . ■ • . 






onic Storms 



lent Synopsis^ y 

. What begins as trouble ' during: a^^TC^ 
a tea.ching session lAen the. floor maiia^^^ played by ,Sh^^^ 
wmts' ;to 1^ an iiTpehdijxg.:(^^^ stbrrhi iTie prbgraiii -^^^^^ 

begins' by7describing the' H cycle o£ a hypQliietical/ classic y. 
clqne-that forms p"\^r New Mexico and^^^t to Ito^ Englaivi. I^^v?": " 

expilains the types of fronts .encountered, and: the^^^^^^ associated a; 
with each,... It shows that winds blow in different directions depending 
on the -pressure system: coimterclockwise.abQut a low pressurje system 
and clockwise about . a hi^ pressure system, ' .Then a .real storm that ■ 
, .cross^ed the U. S. in May of 1971 is '^followed from its ^ f^ 
its occlusion six days later. Students haw an opportimty to ob- . 
serve the ^ffefence between theoretical and actual storms including ' 
the smaller but violent effects of thunderstorms and tornadoes formed ' 
wi*thini.the larger storm system, ; 



Conc6(As 



• When two dis^imilat air. massfes meet, 
ijiteractipnj^cmg the 
, result in "tKe f ormatim of" a storm 
system.; / - / • . , 

• Storm systems '..tend t6 have life cycles . 
..tl^t alloi^ description; classification, 
aiid prediction^' ' / ^ ' 

■ * • • t . " ■ ■ • 

•^<(^The typo, of '^louds and f oims o"f pre- 
■ ; 'Cipitatipn trat^ occur are" dependent' . , 
/ oiij^ coiiditions iri 'tl^e •a'bjosphere, • 

• "jStratofom clouds, procbcing steady ^ 
■ . p;recipitatioh,^resi:^t^ 

. grallukl lifting of air masses • 

^ Qaj^Of ijOT clouds , ptoduding showery 
i , pr^cipxtatibn, result from sm^l scale 
coiiivebtion, ^ 



Objectives # 

^Af ter watching this segment and cqra^leting 
appropriate follow-up activities, .Idie 



student' should be :able to 

■ ■ ■ ■'" ' . ■ *• '. . *' 

• explain how air miasses form, , move, 
an^; interact tiD pipduce^frol^Js 

^ ^ . .describe the yarious types of \ . 
clouds arid the conciitiori^ under). 
" which they form / ■y':-r 

• describe the sequence . of events in 
an ordinary cyclonic stbim i 

■ ' . . ■ ■. ■ . ^ 
^ describe Warrm, cold, stationaify, 
and occluded fronts in terms ^JE . ' 
behavior' and char&6teris tics,. 



^ \ : ;Revi^ the f oll6\^iii^^ waTm^ • ' 

front/ o^dclude^ front, ^cdLb^^^ " \ , 

^; : : ■ Hav^ -^^cten^ >hovpj^ >tkges o£;a^ cyclonk storm. ■ - ^ -"-^ \ J 

y ; .. ..iHave studfintSvp issues o^ NOAA" -*' - 

. rievJrep^pe^r .w^^^ location and . . . • ■ - 

verify it ;Qn;the fol ^tinospheric ccmditions'-vary/y^ ^ould-- 

not expect; any. stormi^ to. follbW^'^a^e "cla^iic^^ , ; \V , ' ' - - . 



... ATR* MASSES A^ro: FRONTS- -TEiE (a)IJ3.™ . mi-. ON EAmH?.^SLIDEvSEt^ M/IO. ^■ 

..^ ; . i6mm.- 9 min. sd. color. - U/:#.^'j;; ' V': ' " ' ■ • ' : ' - " 

Force,; 1962:.---' : X--' ■-■^r'^^-.---,^'', :.v.^^v'-'-"*''^"^','-.'^''-- >■■•''■.■'■" 

: . AIRMSSES; TME;OT^' rcii)UI> types: -1 color trarisparengy. -Ham- 

- FACE:- rWEATHfeR MAP. .1^ .■ " 

■, , sd. color. • U. S: Jt^^ ■ ■ 'V.-^ ' : ■ . - 

. ' . > . ■■ ■ ' X '-^:'^^^ Z'cojor trtosp'arenciesr . 

MASSES. AND,FW^ I^iBbard Scientific C^. ■ 

-Ihidii: ^Mxti M^'^taldt. sy^ir ' ■ ' ' ^ • ; j ' ' 

.... Force-/ 1962. ' . ■ V, ; -'.mMli^ ^bVEMEI^T* ■:i Color' tfarispareh^^^ 

'■ ■■ ■; A- ' ' > .r; ■■.•*^; T^v; ^ , 

• AIR MASSES ANp.-FRCmS-.-^THE 'WARM fRONT. ' ■• ■ ' "V 

. iSnim. .;La. min. sd. »c61qrV „U. S." V MfeTEORDtGOf SET. '27 transparencies. " 5 '•. 
Air-Force, 1962;. ' '■■.yX,;. Ward's.NatijpFal-:^^^^^ 



ANll GS3IJ>4H«3NTS, 1 ctolor traiispar 
i^frpncy'. i :Hifflbard Scientific CbV - 



1 * 



Geer^; Ita Wi7;:^975. .Wa^^ : 
. ^ ' . Ui^zij^'Televis^ Weather/'Mapol Byodeport,, NY: ■, National ASchool. Weather 
. Pro j e^^^ r . ^ \ ' - ^ V 

National. Weather Seryit:e. Z?ai2^.>^^0a%K^^aps-. ..Weekly Series. Washington, Ix:': U. 
. * ;S.\ Government . .^^ 
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The Nature of 





Thunderstorms ' 
Tornadoes 
Hurricanes 



Pro^iA| Ovemew^ " 

Three. types of violent storms affect our lives. Each of^ the three program segments 
is devbted to one of these severe local storms. The first segment chronicles the 
life cycle of a typical thunderstorm and illusti^ates the envelopment of hail'^and 
lightning. The second segment loo]cs at man's scant knpwL6dge about the small but 
violent storm, the tornado and the final segment folXov\r^HulTi cane Donna's lS60 
path of destructj.on up the Atlantic Cpast. • 



Textbook References 



« A SEARCH FOR UNDERSTANDING • , , 

Ch. 15-4: Air Masses and Thjunder- 

storms, pp. 493-499 . ■ - 
Ch. 15-6: Hurricanes _and Tornadoes, 
pp. 507-513 < . / : • 

. MODERN EARTH SCIENCE 

Ch. 22: Weather, pp. 457-47 8' ^ 

. PATTERNS IN OUR ENVIRONMENT \ 
No References 

. THE WORLD WE LIVE. IN ' * 

di. 39: Stomis and Weather Fore- 
casts, pp. .581-602 ' * . 

. EARTH SCIENCE: A LABORATORY APPROACH 
No references 



FOClte W EARIH SCIENCE 

€h. 10-3: Weather, pp. 188-193 
• Ch. 10-4: Clouds,^ pp. 194-1.95 

■f . 

HOLT: EARTH SCIENCE : . ' ^ 

Ch. 10: Weather, pp. 276-312 

INVESTIGATING THgE EARTH N<; ; 

Ch.'„ 7: Wind, Weather/ and Climate 
pp. 141-166 , /; ^ 

OUR jENVIRC3NMENT IN SPACE \ , 
Ch. 14r. Enejrgy Releases .in the 
Xjk^'^mosphere, pp. 238-298 • - 

PATHWAYS IN SCIENCE ' 

V Ch. 5: The Freaks of Weatlier, 
^pp. 271-277 . - 



. PARTH SCIENCE: IIS 
No . references 



Student >Readiiigs 



Battan, Louis The Nature 'of Violent Std^s.; 'Garden City, NY: . Dbubledax and Co., Inc 



1961. 



' ._. \The Thunderstorm. New York-: 

• Bell, Thbliriia "H. ^ Thunderstorms. New York: 



New American. Library^ 1964, 
Vjkifig Press, Inc. , 1960.* ^^ 



.Washing- 



Bendick, J^ailne. , Lightning^ . Chicago:* Rand McNally and Co., •^1951.* ... 

•Bi'anley, Fi^anklyn/M. , and Leonard Kessler.- Oiolie Skywam: '. Tornado Wai^irig. 
to"n,/DC: U. S.. Government Printing Office, n. d.. 

■ . Oiolie Skyi^am^,- Jiurrioane Warning. Washingtoil, DC:. ^U. S: "Government 

Printing b££ipe,*n. dr. - . ! ^ - ' .. 

Brindze, Ruth.' .Hurriqa^esr J4onster Stdrms From thk Sea. Njsw York: Atheneum, 1973 

Brown, Billye, and WaltjSr. R. Brown./ Historical Catastrophie3:'\ HurriQ'anes' and Tor-^ 
nddos. New York: .•Addis on- Wesley Piibiishing Co. , Incs , 1972. . 

Irving, Robei:t. Hurricanes and Twisters. ' New York: Alfred A. Knc^f, Inc. , 1.957. • 

Keine, Martiji L. Lightning and Thunder. ^ New York; , Julian Messner, Inc. V 19j59. 

Schoniand, Basil. . The Flight of the -Thunderbolt. '(^^ Clarendon Prfess.,; 1964. ^ 

Slbaiie, Eric. Book of Storms. New York: Due],l, Sloan and Pearce, Inc., 1966.>"* 

Stewart, R. , storm. New York: Modem Library, Inc. , 1947. V . J , - 

. .■ . . - ".'"^^ 

Viemeister,' Peter E. , The Lightning- Bopk. Cambridge, MA: M. I. T. Press, 1972. 

■ v; . • ■ ' • . * 

Weiss, M^colm E. Storms: • From the Inside Out. ^ New York: JuLialh Messner, Inc. , 

Wrems, JoM-B^ ''The Tornado o Garden' City, NY: Doubleday 'and Co. , inc. , . 1977o 




Segment Synapi^V 



. Thunderstorms are - perhaps th.e most common .and tJius . best known of 
the short-lived violient stoiitisv Yfit very few people understand how, 
they^ develop or how they behave., this segment ; illustrates the deyel-^ 
ppment and life cyclef of th^ thun^Jerstom. : It describes. th'Q stages . 
of the storm and characteristic features of each; Special- attention 
is- paid to the phenomena of hail and lightning; ' Sti^nts are slipwn 
how lightning develops and how to protect themselves; if tiaey. ar^ . ; 
caught in the open during a thunderstorm, • ; 



• Concept ^ 

StoTmVsystems have life cycles that 
allow description,, classification, and 
prediction. ' • ' 



Objectives 

After watching this segment and completing 
appropriate )follovi-i:5) actiAdties, the . 
student should be ^abXejto 



describe the setiuence of events 
in an ordinary thunderstorm ^ 

list and explain s'eA)r^tdi. safety 
precautions, that may be '^taken to 
avoid being struck by ligHtrung ! 



\ 



/ 



explain, the difference between ^a. 
/severe thundetstorm watch and, a^ 
thunderstorm warning. 



Learning Acti^ 



^leview the following ideas convection/ preoipitatioil, hail formation 



Have students write descripti oris of .;. their own personal inpressiqns of a thunder- 
storm and/or lightning. . : y 

Have, students observe a thunderstorm from a. safe place; ; il|gy might algo.r want to 
take pictures to record vrtiat happens during the s torn and then -later use the pictures 
to illustrate a cIbs.s reports v ' . . • . , ' / | 

Have students research and report on locai'deaths' Wd inj^^^ to lij^ttning. 

Have student photographers try to' photpg^^ lightning. ftoiTi a safe plaee. 



:9 



Media Resource^ ^ 





■ t : • ■ ■. y • 

FILM < POSTER , . 

STORMS':. . THE RESTLESS An^DSPHEREi" lemrf. . PORTRAIT OF THE THUNDERSTORMS. Wink 

' 22 mih. • sd., color. Ency, 'Britalinica -'■ . Inc., 1977. \ ' 
[Ed. Corp. (from the ACI/EBfi Earth. - • \. 

. NSciehce Program) ; . ' , ' . ' * . 

STUDY PRINTS 

WEAtHER. 12 9" x 15'* color prints.. • Hiab- \ ; 

' . ' bard Scientific Co.'. ^ \ . . ' 



\ Teacher References ^ 

Atlas , David, . ed. M963i SeDere. Local Storms.^- Meteorological Monographs. V9I. 5, No. 
, :27o» Bbston:. American Meteorological, Society. 

• Bell, Thelma A. -I960. Thunderstorm. "^New York: ' Viking Press , Inc.' // 

-Byefs, Horace R., and^ Braham, • R^ R. , Jr., X9491 jThe-, Thunderstorm. Washington, DC: ' 
- . U. S. Govemment'Printing Office. , , / ;\ ' 4' 

Chalmers, J. A. 1957;,. Atmospheric Electricity.' 2nd ed. "New York: Pisrgampn Press... 

Flora, Snowden D. 1956o Uaitstorms of the United States: Ngnnan: OK: Univ. of 
Oklahoma Press. ' . ' ^ - ' ' / • ^ 

MarshalJ, J.' Lawrence. 1973o Lightning Protection. New York: John Wiley and Sons, 

'lac. ■ '. y. ' • ■ - ; ' , . ' 

National /weather Service. ',1973. Lightning. Washington, DC: U. S. Government 
' Printing Office, (paitohlet) 

• .. 1973. L-igh^nCn^ Safety. Washington, DC: lJ> So Government Printing 
Office, (pamphlet) A ... 

Uman, Martin H. 1969. Lightning. . New York? 'MdGraw-Hi& Book Co. .. 

Viemeister,. Peter E. 1972. The Lightning Book. Cambridge, MA: ^M. I. T.. Press. 
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Tornadoes 



Segment Synopsis 

Though tornadoes are small in' size, they are incredibly de.structive. 
TomadDeS destroy millions : of dollars of property ^d kill several hundred 
people every year. This segment- explores wh^t is Known and not known 
about tornadoes and why these storms ^ar^ so hard to study. Rare aerial 
film footage illustrates .^wit^r, spoufes 'and to^ trafcks.. The segment 
presents "seA^eral possible safety mfeafeures which student^s can take to \ 
protect themselves if they are caiigHt -in the path of aVoinado. 



Concept ' Obj 

♦ storm systems have life cycles that / - After watching, this s 



. completing 

allow descr^.ption, classification, and appropriate follow-up activities, the 



prediction. 



student should be able to 



describe the life Cycle of- a 
tornado. 

list 'and explain several safety . 
precautions. which should be taken 
ill the event of a tornado. 

' '' ■ ■ ■• ' ' . * 

explain the diffet^nQe between a : 
tornado watch; and a; tornado 
.warning. ■ jv ' ' ' 



Learning Activity 



> Have, students research and report on tornadoes that'- have odciirred rh, their 'area 
of the state. . . . , . • 



ERIC 
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Media Reso|irces 



f ■ 



niMS 

*NEOSHD,- APRIL 24. ' 16inm. 14 min. . sd..^ 
color. National Oceanio and At- * 
y • . niDspheric Admnistration./^ . 

StOmS: .THE,RESTI£SS ATNDSl^ffite ^ 16iTin. 
22 min. sd. color. Ericy.- Brit^- 
. nica Ed. Corp. (from th'e AGI/EBE « 
^ Earth 'Science Program) / 

TORNAIX). 16mm. 15., min. sd.' color. 
National Oceanic -and AlJirbspheric 
^ Administration. ' / . 



TORNADO: .4:40 ^^..M., XENIA,' ffllO. 



IGnmo 



55 min. sd. color. 
Inc . (Peabody award 



IjjBC-iy Films^ 
winner) 



STUDY PRINTS 

WEATHER. ; 12 9" 15" color prints.- Hub- 
\ bard Scientific Co. ' - 



POSTERS 

Fuiita, T. T. "^1974. TORNADO MAP U. S. 
^TORNADOES 1930-74. UniVo 'oi^ Chicago,; 

CWLIE^SKYWARN ON FLASH FLOOD?. National 
Oceanic -and Atmospheric Administration. 

aVLIE>S TIPS ON LIGHTNING SAFETY« /*. 
. National Oceanic and Atmosphdric Ad- 
ministration. , • ' 



SIMULATION GAME 

SAFE-CHECK BOARD GAME. Lecal/State Civil 
Preparedness Agency; 



Flora, Snowden D. 1973. 
. . Oklahoma Press. 




Teacher References _ 

Tornadoes of .the .United States. "Ndnnan, OK: Univ. of 

■ . ■ ^ ; ■• ■ ' ' ' ^ y : 

National. Weather Service. 1970. Spotters Guide' for Identifying 'and Reporting' Severe 

Local Storms., "Washington, DC: U.. S. Government Printing Office.* 'Cpaijphlet*) 
» • • .' ^ ■ ■ ■ 

r . 1971. Tornado Safety Rules'. Washington, DC: U. S, Government 
. ] ^ Printing Office. (poster) r 

■ , '■ Tornado Preparedness Planning. Washington, DC: U. S. .Goyemmerrtf ■ 

Printing Office, . • . ^ 

. . 1976. Severe Local Storm Warning Service and Tornado Statistics ^ 1953^ 
1976. Washington, DC: U. S. Government Printing Office. (paii5)hlet) ^ . , 

^ ' * 1976. .-Tornado. Washington, DC:- ,U. S"; Government Printing Office! • 

[^anpilet) ' •. " ' - . , 

Stong, C. L. 1971, The amateur scientist-' -Experiments with, winder A pendulum 
anemometer and miniature tomado. Scientific American 225 (Oct.): 108-112. 

Tapper, Mprris. 1958. Tornadoes, Scientific- American 19&(May) : 31-37. 



Weigel, Edwiri^P. 1975. 
NOAA Journal 5(3) : 



In a life-and-death arena, some new ideas about tornadoes. 

i-10. >. ' : w V- 



' Segment Sy^ \ 

'Hurricanes infrequent bijt regular visitors to theUtlantic Coast; 
IVhen th^y -^come, they^bring widespread dea\h .and destruction through their 
high winds' and tqireiifcial rains. "This se^ent documents the history of 
Hut-ricane^^bwa which Iwept ijp the Atlantic Coast in September 1960. Al- 
though there Is nj^'^uch 'thing ^ a typical, hurricane, Donna demonstrates 
many of fhe fdatures^.whidi ihalce the hurricane .the most feared of ill 
violent stoi 



Concejit Objectives 

storm systemis h^ve life. cycles -th^t After watchi)ig this segment and'coirfxleting 

'allow. description, classif i^^atibnv .and .. appropriate follow-up activities, the. 

prediction^ ^ " * . ^.student should bfe a^ » . 

"■ ' ■ ' ' ' ■ ■'. ; . - -V'i. ■ ' O •■■ , • 

^ . - ■ . . ' . - desc:^itfevthe life cycle of a ty^^ 

: -?' /'pical hurricane ^ ' 

/■ ' ' . ; V . ^ ':.list 5uid explai^^ 

\ \ . • . ' ; precautions .which~shbi^ 

' I, ,ih..th« event of a hurricane <; 

„ ':■ . " 'explain the-difference between a 

* *. . / ' " hurricajie iWatch _and a^hu.rricane 

. . . . ' ■. ' " ■ warning, s ' ; . 



' - Le^ing Activ^ 

.Have students prepare a list - of major hiirricaries /t^^ occurred over i:he last 

thirty: years and map tJieir routes? ^ ' 

Have members of the class >k^ep a hurricane! "tracking chart at the beginning of the 
school year.. Now, while , the cl*ass. is studying- storms,, have the ^tudents report on 
their findings. ^ ^ - * ; ' - 

* ■ ■ ' - ■ ■•*'•."* - ■ ' ■ * . ^ \ ■ ■ ' . 

.Have students"^ resear A and report to the cla5s'''^but historically io^ortant 
hurricanes. v 



, , Media Resources 

fllMS STUDY PRINTS 

F1XX)D. 16nim. 15 min, ,sd. color. IVEATHER. 12 9" x 15!' color prints. * 

Natioiuil Oceanic and. Atmospheric Hubbard Scientific Co. 
Administration. • 

HURRICANE. 16mm. 27,jnin. sd. color.' xnAi.ieBABri.ir«iro 

- Aetna Life and Casualty, 1969. ■ . T'?i3l?''»^™*'ntV'" 

- , . ■ . METEOROLOGY SET. 27 transparencies. , 

HURRICANE DECISION. 16mm;„ 14 min. sd. \ Ward's Natural Science Establishment, 

color. National Oceanic and ' 

Atmospheric Administration j 1975. . , ■ 

HURRICANE HUNTERS. 16innt. 28 1/2 min. SIMULATION GAME 

sd. color. Dept. of the Navy, ' HURRICANE ZETA; Local/State Civil Pre-* 

X970. _y pa^edness Agency. 

STORNB: THE RESTLESS ATMDSPnERE. 16inm/ . ' . / 

. 22 min. sd. color. Ericy. Britan- . • 

. . nica Ed. Corp. (from the AGI/EBE " 

Earth Science Program)- ■ / ^ 



Teacher References 

Douglas, Marjory S. 1976. Hurridane. rev. abr.' ed. St. Siinons Islan^,^ GA: Mock- 
.\ . ingbird Books. * ^ . 

Dunn, Gordon, and Bajiner, I. Miller, 1964. Atlantic Hurricanes, 2nd ed. * Baton 
Ripuge, LA: Lousiana State Univ. Press. ' r ' ^ . * 

Malkus, Joanne Starr. 1957. The. origiir of hurricanes. Scientific American 191 . 
(Aug.): 33-39. > . ^ , - \ . 

National -Weather Service. "1966. Some Devastating North Atlantic 'Hurricanes of the 
20th Century. Washington, .DC: U. S. Government Printing Office, (panphlet) 

' . 1971. Hurricane: Information and Atlantic Tracking :Chart. Washington, 
DC: . U. S. Government. Printing Office, (chart) • ^ , 

• 1972. Getting Through. Silver Springs, M): National Weather Service. 

' Ipanphlet) » .1 - ' . ^ 



■ • ■ • - . 19.72; Flash Floods Treacherous Torrent. Washington, DC: U. S. 
Government Pointing Office, (poster) . 

1973. Flash Floods." Washington, DC: U. S. Government Printing Office. 
Cpanphlet) ; ' ' ' . ^ :. . ' ^ ; . ' 

19.73. Floods^ Flash Floods/ and Warnings. Washington, DC: U. S. 
Government Printing Office; . 

. ' _ * 1975.^ The Homeport Story., Washington, DC: U. S. Government Printing 
I (tffice. 



X ' ' * 1^^* ^When a Hurricane Threatens.. Washingtoiu DC: U. S. Government • 
Printing-office, (pamphlet) ; 

Roberts, Walter Orr. 1972. We're doing sopniething about the weather. National 
Geographic l^l^k^rXl): 518-555. . , ^ 

Tannehill, Ivan Rj 1954. HurHcanes: Their Nature' and History. Princeton, NJ: 
Princeton IMiv.- Press. 

Weigel, Edwin. 1972. The flood tha.t strikes in a flash., NOAA Journal 2 (July): 8-17, 



Forecastiiig Tomorrrow's 
Weather 

Assignmient Weather 
• ' Suitland Forecasts Tomorrow's Weather 



Program Overview 



This program traces, the pr6ce^s used by the National* Weather Service to foreciast 
the weather, , In ASSIGNMENT IVEATHER, two, students take a Wr o£ a regional fore- 
cast office to see how observations are mad^ and forecasts issued. The second 
segment takes viewers behind the scenes of the National Foreciast: Center to see 
computers and meteorologists combine talents to forecast tomorrow's weather. \ 

■ ^ . : ■ ■ ■ \ 

' Textbook References 



• A SEARCH FOR UNDERSTANDING 

Ch. 15-7: The National Weather 
Service, pp. 513-517 

• NDEERN EARIH SCIENCE 

iCh.. 22: Weather, pp. 4'57-478 

• ^^AT^ERNS IN OUR ENVIKDNMENT 

. Ch. 4-17: Weather Maps^ pp. 102- 
. . 105 . . 

Ch. 4-18: Comparing Weather Maps 
a»d Satellite Weather Photos, 
p. 106 

Ch. 7-2: * Ybur Weather, pp. 177- 

• THE WORLD WE LIVE IN 

fch. 39 : Storms and Weather Fore- 
^ cast,, pp. S81n602 

• EARIH SCIENCE: A LABORATORY APPROACH 

No references 



EARTH SCIENCE: 11$, 
No references . ^ - . 

FOCUS ON EARTH . SCIENCE ^ 

. _ Ch/ lO-3: Weather, pp. 188-193 

HOLT: EAlto SCIENCE 

.Ch. 10: Weather, pp. 276-312 

INVESTIGATING THE ; 
, Ch. 7:* Wind, Weather, and Clihiate, 
. ./ pp. 141-166 \\ 

OUR ENVIRONMENT IN S^ACE 

Extending Unit 3:. 'Weather Maps, 

. pp. 322-323 * . 

Ch. 14: Energy' lieleases in the. 
. . .Atmosphere', pp. 283-297 

PATHWAYS IN SCIENCE . 

Uifiit" 5: Predicting the Coming 
: . : Weather; pp. 246-r288 



no 



student Readings 

Atkinson, Bruce Wo The Weather Business: . Observation^* Analysis j Forecasting 'and 
. Modification;, Garden City, NY: Doubleday and Co.', Inc., 1969. • . 

Battan', Louis J. Eadar Observes the Weather^ Garden City, NY: Ejoubleday and Co.,Inc 
1962.; ^ ' 

Fisher, Ro Mo How Ab/>ut ' the Weafher? 2rid edo New York: ' Harper and Row, 1958. 

Harris, Miles. F. , and American Meteorological Society.* Opportunities in Meteorology^ 
rev, ed. Skokie, IL: Vocational Guidance, 1972. 

IftJbert, Lester F"., and Paul E. Lehr. Weather Satellite^ IValtham, MA; Blaisdeil 
Publishing Co. , 1967. . . • - 

Laird, Charles., and Ruth Laird. , kecxther casting.. A Handbook of Amateur Meteorology. • 
^glevodd Cliffs, NJ: Prentiee-Hall^ Inc., 1955, - , 

Nation^^Weather Service. . Precipitation Probability Forecasts. Washington, DC: 
. U. So Government Printing Office,/ 1969. (pamphlet) . ^ . ^ 

Sloane, Eric. Hov) You' Can Forecast the Weather^ New York: ' Premier Press, 19.62. 

Spilhaus, A. Fo ^/0a^;?z0i>c?i>af^;. New York: Viking Pre Inc. , 19*51.. 

Wachterj Heinz. Meteorology: Fdrecasting ' the Weather . New York: Franklin Watts, 
Inc., 1973. 'V. ^ . V 

Wickham, P. G. The Practice ' of Weather Forecastingo London: Her Majesty's 
Stationery .Office,^ 1970. > • 

Yates ;j -R. F.. Weather for a Hobby: A Qkide to the Construction' and Use of • 

Weather ^Ins truments for^ Amateurb. •-•reVo ed. New York: Dodd, Mead and Co., 

1956. ^ . : : . • • 



Segment Synopsis 



When Marylyrai and Patrick were told to make, a report on weather fore- 
casting they didn't think it would- lead to a tour of the Rajei^- Durham . 
Forecast Office, ^ Chief Meteorologist, Rue Rush shows Patrick and Mary lynn^ 
how information is gatheted, sent to other stations, and converted into 
local forecasts. ' . ^ 



Concepts 

• ,6 torm systems have life cycles that 
allow description, classification, and 
prediction, - 

• ; Because the atirosphere follows the law 
,of nature, its behavior can be pre- 
dicted. ' 

• Iiistriments are used to measure the 
properties of the atmosphere. 

• Information derived from instruments • 
is used to draw maps and formulate 
forecasts. > 



Objectives 

After watching this segment and completing 
appropriate folJ.ow-up activities, the 
student should be able to 



list and e;q)lain the principles . 

on which the more common^ ^ 

meteorological insljruments V - ' ; 

function- . . . 

explain and^ demonstrate how 
weathei" conditions are .presented 
on a weather map / 

cojTstruct a basic weather forecast. 



Liearning Ac^yitfes 



} Have students pr-epare a list of things. they -think a meteorologist does ajid com-' 
pare it. to the activities they see in the film. . . / " ' ' 

■ ^ ' . ^ ' '■ ' ' .■'-'*■/'.. ^■ 

Have students qollect 'and bDirpare tJie infomiation included in basic forecasts 
and extended outlooks. ' , ' ■ > . . / ^ 

Have stxidents mak4 liheir own weaSier mejasurements , convert them to station 
syniDols, and post them, as the Weather Service does, on a .cbntinuings basis. 
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Media Resources 

fJMS' : > HIM LOOP 

^^x^"^ ^ ■ ■ ^ METEOROLOGY STATION.- 1 color ' film Xoop. 

^MENTAI^OF I^AR METdpROLGGY. 16nim. . ' -Ency. BritannxA.Ed. Cdip. fproted 
• . ; 25^niin. . sd. Dept. .of the Air . Force , ■ ■ by the Natiii^al Film ' Board of Canada) 

RADAR EYES THE IVEATHER/ PART B - ANALYSIS or»CTCD ' • . » ■ - 

OF SEVERE 1VEA1HER. lemrn. 21 min. # r ■ ^ 

* . sd. Dept.. Of the Air Force. EXPLANATION OF THE DAILY IVEATHER MAP. U. S. 

' . ; ^ _ Government Printing Office. ■ 

YOU AND THE IVEATHER. 16mm. 25min. °sd. . J" ' 

■ color. Texaco, Inc. , .1956 „ . .. • V ■ . ' ' • , 



; V • T|acher References 

■ Earth. Science Curriculum Proiecto 1968: ^eathev Waps: ffou They Are Made" and Used. 
.. .New York: Houghton MijiffLn Co. ' ■ .. 

.Ha)aies, Benartiiur;C. 1947 Techniques of Usevving the Weatlier. }^ew York: John - 
Wlley^^ and Soils, Inc.-* , . . ^ . ^ . 

Lester, Reginald M. ^955.. pbserver's Book o/. J/ea't^zsr; New. York: Wame Frederick^ 
•arid Co., Inc. .'- *V / * > * 

mddleton,.W.E.K., and Sphilhaus , Athelson. F. 19Sl>o \ Meteorological instruments. - 
. 3rd rev. ed^* Toronto: Univ. of Toronto Press. ^ 

Nationarpceani^ a^^ Atmospheric Administration. •,1975. . Marine Weather £enkces.^ * 
washingtQfh, DC: U. So^Govemment Printing Office. . (pamphlet) 

. — ■ . ^977. NOM Weather 'padio. Silver Springs, MD: National Weather 
Service, (pamphlet) • .' ; '< , ^- . , . 

.Roberts, F. .Charles. 1965. ■ -Notes to Forecasters No. i: ' On the Use of Probability 
_ Statements in .Forecasts. Technical Note 8- FCST-1. Washington, DC: National 
Oceanic and Atmospherip ^Administration, (pamphlet)' / v ^ 

Sphilhaus, Athelson. 1951. Weathercraft.. New York: ■ ^i]^^ Inc. 



^9 ^ 
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Suitlahd Forecasts 

Toniprrovv^s 
AVeather 



Segment SynopsisV 

This segment takes students on a tour o£ the National Weather Service 
in^Suitland, Maryland. Here forecaste are made for the coming 12, 24, 
and 48 hours; long-range outlookJt are also developed. Meteorologists are 
seen gathering ddta from' around the world, studying and discussing the 
.possibilities, making their forecasts, and then distributing information . 
to the rest of the couatry. . . ' ^ 



Concepts Objectives 

Because the atmosphere follows the laws After watching this segment and conpletijig 
of nature, its behavior can [Je predicted.^ appropriate follow-up activities, the 

' • . • student should be able to . 

Information derived .from instruments 

is used to draw maps and^make forecasts. • construct a basic weather fore- 

\- ' cast 

- .' # explain and demonstrate how . 

weather conditions are presented 
• , on a weather map. . ■ 



Learning Activity - 

. Have students construct their own forecasts based on weather maps and local V 
instrumerit data." Such forecasts might be included in daily school announcements. 



. ) Media Resources 

FILMS ' 

AIR WEATHER. SERVICE OF THE USAF. 16mm. . BOMEX. 16mm. 15 min. sd. color. 
14 min, sd, color. Dept. of the National Oceanic and Atmospheric 

Air Force, 1966. Administration. 



GAXE: THE ATLANTIC TROPI'CAL EXPERIMENT. 

16inn[i. 28 min. sd. coloK National , 
''Oceanic and Atmospheric Administration. 

GATE TO WORLD WEATHER. 16™. 28 mn. sd. 

color. National Oceanic and Atrnos- 
. . pheric Administration. ' ; 

lyE INCONSTANT AIR. 16™. 27 min. ^' sd. 
color'. McGraw-Hill Book Co. 

. . . ' . ■ . , < 

WEATHER BY THE NUMBERS. 16mm. 30 mi^n. * . 
sd. "color. Indiana Univ. , 1^66 

WEATHER FORECASTING. 16mm. 22 min. sd. 
color. Ency. Britannica Ed. Corp. 
. (from the AGI/EBE Earth Science Pro- 
gram) ' . ' - 



JVEATOER SATELLITES.. .16mm. 15 min. 
color. rEncy. Britannica. Ed. Corp. 



FILMSTRIPS \ 

CLOUDS AND RAIN AND THINGS PARTS I AND 
•II. 2 color iilmstrips, 2 cassette 
tapes. Guidance Associates, 1972.* 
(a title in The Wonder Series) 



' Teacher Refe^hces . 4 

Dennett, Joann ^emple. 1972* Super model. . WAA Journal " Jan: 32-34. ' W 

Haltiner, Geprge J. 1971. Nirni^r^aal Weather Pvediation.. New York: . John Wiley and 
. Sons, Inc. ' . 

Mizrahi, Abe, and Sullivan, Michael^. 1973. ' Mathematical models and applications: 
suggestions for the high school classroom. ^ The Mathematics Teacher 66rMay1 : 
.394T4q2. ; . ^ \ ■ * : ■ 

Monin, A. "S. 1972. Weather Forecasting as a Problem in Physics. Cambridge, MA: 
M.I.T. Press. * - 5 

National pteanic and Atmospheric Administration. 1952. Weather For^asting, 
Washington, DC: U. S. Goventaient Printing' Office. - V r 

National Weather Service. ' Uaity Weather' Maps. Weekly Series. Washington, DC: U. 
^ ^ S. Government Printing Office.. /(by subscription) • , 

NSfA Staff. 1971. Weather stations— their programs and management. WJw Science 
Teacher Bee: ZS'Z7 : • / \/ 

U. S. Navy 1955. Practical Methods of Weather Analysis and Prognoses. Washington, 
DC: U. S. Government Printing Office. * . ^ ^ * . 
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Climate and Our 
Living World 

Climate and Our Livihg World 



Program Overview 

• Tk.: ' • . • ■ • . . ^ ■ ^ . . . ■ , ^ 

Program 13 examines the way in which climate affects man. Utilizing sttid^nt's 
priot experience with the life sciences, Dr. Hollis Rogers explains how climate 
/helps defemine the make-up of the plant community of North Cfirolina^ from the 
subtropical coast to the Caiiaiiian mountain climates* i 



Textbook References s/ 



^ A SEARCH FOR UNDEPSTANDING/ 

Ch. 16-1: The Stucfy of Climates, . 
pp. 520-523 
V Ch. J.6-4: Ten5)erature and Moisture 
Patterns, pp. 534-538 r 
Ch. 16-5: The Patterns are Changed, 
pp. 538-543 ' " 

. MDDERN EAKIH SCIENCE 

Ch. 23: Elements of Climate, pp. 
; 479-499' 

. PATTERNS IN OUR ENVIRDNMENT 

Ch. 7-13: Mountains, Hills and 
Bodies of Water Modify the 
Worldwide Patterns of ciimate, 
. - • , pp. 207-208 

• THE WORLD.WE LIVE IN 
• » Ch. 4L: Factors that Control 
Climate, pp. 610-617 



EAKIH SCIENCE: IIS 
No references 

FOCUS ON EARIH SCIENCE ^ r 

Ch. 10-5: . Local Climates, pp. 196-' 
203 . 

HOLT: EAKIH SCIENCE 
No references . '-'^ 

INVESTIGATING THE EARIH ' 

Oy 7: Wind, Weathej, and Cli- - 
mate, pp. 14X-166 • 

OUR. ENVIRONMENT IN SPACE 

•Extending Unit 3: Ms^n and City 
i Climate, pp. 324-325 ^ 

PATHWAYS IN SCIENCE 
No r^ferenc^s 



EAKIH .SCIENCE 
Ch. 9-13: 



A LABORATORY APPROACH 
Patterns of Change in 
Weather, pp. 216-217 . 
Qi. 4: A Microatmosphere at the 
Surface of the Elarth, pp. 57- 

■ ■■■ • 73'-- ^ : ■ 
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' student Readings \ 



B6va, Ben. nie Wea0iep -Changes Man. New York: Addison-Wesley Publishing Co., Inc. 
1974. ■ ■ 

Flohn, Hermann. Climate and Weather. ' New York:. McGraw-Hill Book Co., 1968 o 
May, Juliano ' CUmate^ Chicago: Follett Publishing Co p, 1969 « . 

Prince, J. H. 'leather grut'the Animal World. New Yow: Thomas Nelson, Inc*, 1^75;. 

Rosehbufg, Noman J/ MicrooZimate: 'The Biolpgiaat Envivofment. New York: ' John 
Wiley and Soife, Inc. > 1974. j 



' . ■. > ■ . . ■ , 
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Climate and Our : 

• • * • . • , 

Living Worl^ 



\ Segment Synopsis 

. This program portrays ^climate as an active''£6i;Ge whi(± shapes ^ . 
the environment. To shcjw its effect. North Carol^a is crossed from 
the coast to the mountains \y professor Dr. Hdllis Rogers, who knows- 
the state, its plants and its climate thoroughly. He shows-pLants in 
each clijTiatic region of the state an4 relates them to topography and , 
the yearly weather cycle. The program, highlights .Haim^ 
State Park, Merchant's Mill Pond ii\ Gates County, Hanging Rock Statp 
Park, Blue Ridge Parkway, and Mt. Mitchell. '' At intermediate., stops, ; 
changes in altitude and topographv/^re noted and the water istpply, 
ground cover, and, yearly average^"weather cycles are discussed: : The 
progrm introduces" ^h~e"^'cond^^ of microclimates.. No effort is made^ 
to. present the statistical aspects of clijiiate. * 



Concepts 

« Energy and moisture are .the" principle 
elements of cliJTiate.- * 

• The, pattern of energy distribution is 
^ basically latitudinal . 

• The pattern of energy distributio/rt may 
be altered by landforms. ' Jf - 

« The pj^rts of the hydrologic cycle that 
• involve air motion occurring in an ^ 
orderly spatial arrangement oyer a period , 
of years are called climates. . 

^ ■ ■■■ ^ : : ■ 



Objectives 

After watching this program and completing 
appropriate follow-up activities, the 
student should, be able to 

^ expla'in how atmospheric circu- 
latipn-" creates climate 

• explain how continental land- 
' masses and landforms modify cir- 
culation and create climate 

• give exaiT^jles of various climates 
and show particularly how North 
Carolinaclimates relate to the 
world picture 

« explain whal>>a microclimate is, 
describe how i\ functions, and :; 
give exaiT5)les. \ ■ ^ 
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, Learning Activities 

• Ask students to -create, their own definition b£ Climate and suggest, ways that 
climate affects their 1 

Have students giv^ reports on typical cli^tes in yariou? locations around the . 
world gnd then use ^>wprld^map to relate them to the general causes of climate. « 

-. /Have students' review the relation of insolation curves to climate. , , 

■ . ■ ' . ' • . . i ■■ ■ . . ' ' ■■ 

Have Students produce displays which- relate wind patterns and seasdnal shifts to 
a region's climarte. You may yish'to include the .Southeast ai a region and study^the • 
summer "Bermuda- High." ' ^ ' 

Havfe students tesearqh and ri^ort on how-irian's activities have altered macro or 
microclimates and then draw conclusions about the future* * 

M^Ka Resources * 

TRANSPARENCY^ STUDY PRINT 

■CLIMATE, l' color -transparency. Hubbard -WBttHERy - 12 9" x 15" color . prints. Hub- 
. Scientific Co, > _ . ~ ' . bard Scientific Co. ; 



. Teacher References >^ 

Bureau of. Outdoor Recreation. 1974.' Mihiattire .Environments : 'J^Eni^ironmentat 
Edudafion Handbooks, xev. ed. Washington, DC: U. S. Government Printing 
Office, (pamphlet) ^ * ' 

■Byrson, R. A.,. and Hare, F. K. 1973. Climates of North America. New York: Else-. 
"vier-North 'Holland Pub.. Co. \ , . ■ • 

^ouchman, J. Kenneth, et al. 1972. . ■ Mini-^Climiates: Examining Your Environment _ 
Series.. . Minneapolis, M»I: Winston Press. 

Franklin, Thomas B.: .1972. ^Climates in Miniature. Westport, CT: Greenwood Press, 

■; ■ Inc. . ■ ■ . ' ■ . ■.'■^ ■ ' : " • ■ ■ ■ V • .- 

Lowry,. William P. 1969^ Weather and Life: An Intpoduption to Biometeorolo'gy. ^ 
New York:, Academic Press. . * , 

Na-tional Oceanic and Atmospheriq Administration. 1^76. Climate and health. WAA 
Journal 6 {4) : 51. ^ • . .j 

Neuberger, H., and Cahir,. J. 1.969. Pm^noiples of Climatology: A Manual in Earth • 
Science^ New York: Holt, Rinehart . arid Winston. • 

Opik, Ernest H. 1958. Qimate and the phanging sun. I Scientific American 198 (June): 
• 86^90. ' • , - M ; ^- ■ ■. 

Plasfe, Gilbert N. 1959. .Carbon dioxide and climate. . Scientific American 201 (July): 

— , f • . 

: ' • ■ ■ . '1 , ■ ■ ■ ' ■ 



112 
111 




The AJfTiOspherei 
Yesterday and Today 

Recording Yesterday^s Weather 
• Want to Buy a Bottle? . 
The Air We Breathe 



Pn^ram; O verview \ 



-1 



This program considers tha atmosphere as a Vhole. RECORDING YESTERDAY'S WEATHER 
looks at the atmosphere of -die past thi;o'ugh-a vis-it to the National Climatic : 
Center to learn hoi/ long tem weather records are handled. Segment two, WANT TO. 
BUY A BOTTLE?, examines today's atmosphere in an ad for- clean air; THE AIR WE . 
BREATHE looks at the causes, effects, and pQssible cures' of air pollution. . ' . 

• ■ .■■ ■ ■ : 

Te>rtbodk Referee ^ ^ 



. A SEARCH pOR UNEERSTANDINP ,J . ' . ' 

Ch. 14-1: The 'Nature ofi^ the. Atmos*- 
phere, pp. 454-46;&/. ^' , , . 
Ch. --16-1: The Studjf dt Climates;. 
* pp. 520-523 H ■ . . : 



. Ch.^43:.:. The Earth in. Balahc^v 
, pp. * 637-646 



■ •„;^iODERN EARTH SCIENCE. - ' ; ' . 

- Ch...23:. Elements of Climate, . 
\ pp.. 479-499 . . . 

. . Ch. 24: Upsetting Nature's V . ' 
- Balancdy pp. 504-521 : 

^ PATTERNS IN OUR ENVIRDNMiENT' ' ^ 

Ch.' '7-6: A Temperature InyetV ' > . 

' sion, pp., 189^190 ' f ^ 
Ch. 7-7: The Effect People Have^ ' 
on the Weather, pp. 191-192<- - a 
Ch. 7-8: Climate Aroynd ^he World, 
/; pp. 193-199 . ' * . ;V 

. " Ch. 7-9: Tenperature Patterns, pp. 
• 200^202 > 
Ch. 7-12:- World Rainfall ^^ait- 
*- terns., pp. 206-207 ' • , 

■ Ch. 7-14: Climates Around the 
World, ^. 208-212. . 

. ' IHE WORLD WE LIVE IM • ^ ^ 

Ch. 42: Climates of the World, '^^^^ 
pp; 618-636 ' 



\ 
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• EARTH^ Sge^CE: .A L^^^RATORY ^APPROACH 
/Ch.'tL^12: Weather Systems of ^ 
' the World, pp. 213-216 
. * Oi. 9-13r' Patterns of Change in > 
\ Weather, pp. 216-217 ./ 

• . EARTH SCIENCE: IIS ' . 

• Idea 5-8: this is^No Cholcing 
-Matter, pp.^ 195-200 . 

. . FOqj^ON EARTH SCIENCE , 

"Ch. 10-5: Locar Climates , pp. . 
' "196-203 ' 

: . , HOLT: -EAKIH SCIENCE^ V ' • 

:. - ■ ■ , • 
::. Oim EJWMNMEOT ^ m SPACE >- /, . 
■•: . . Extending UjK(it 3 r >^ 

'i^i^.. Climate, "^^^^ ' 

INVESTIGATING: THE ^AKIH Ki- 

- ■ ; . Gain 7:, Ijiiijd, ,Wea.ther, iand Q|i- 

'i^'\r^,, ■ :', 'jnatey:^. 1 41716^6 

- . .VptefAys^Ji^,;Scji% v • ; 

L":- . ^% IV Gh-.v:9l Ouf\Fpul ^d,* , ppV- 

259 :- : ■ ■'fp-'- 
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j ^ V . student Readings 

Bat tan, Louis J. ,The Unclean Sky—A Meteorologist Looks' at Air: Pollution. Garden 
v City, l^r^ • ' , ; , 

• Fiphn,' Hermann. ''.Climate' and Weather^ New York: McGraw-Hill Book Co .y -1968. . 

. *Mare, F. K/ 'The Restless Atmosphere. ' New York: Harper aAd Row, 1963. . 

v Landsbetrg , Helmut E. .Weather and Health — An Introduction to Biometeorology. $ 
. ( GaTOefi City, NY:- Doubleday and Co. ,' Inc. , 1969. \ ' 

Lewis, Howard B. With Every Breath You ^ Take. New York: Croim Publishers, Inc. , 
1965. . ' ' . 

■ Sears, Roger, ed. The World's Weather and Climate* New York: Crown Publishers, 
. inc.,' 1974. • ; ' . . V ... ; ^ / ■ . . 
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Itecordi^ Yesterday^ 
Weather 



Segment Synopsis 



■ The recording and .keeping o£ weather rrecords is a little known .but 
vital function o£ the National Weather Service. This segnent takes 
stiiients on a brief tour of the National Climatic CenteiPin Ashevillei 
N, C. to see how the Center collects, processes, stores/ gnd uses, world 
wide weather observations. ' : ^ ^ ^ ^ 



Cohcept 

• Man's mind is his" most important tool 
for interpreting natural events. ^ 



Objective 



After watching this segment and con5)leting 
appropriate follow.-up activities, the 
student should be' able to 

. # exf^-ain how climatic data is 
collected, stored, and. used 
for long-term weather research. 



Learning Activities 



Ask stijdents to suggest some kinds of data that might be kept at the National 
Climatic Center and ways that the/ might be used. 

Have students us J data sCinmaries from the National Climatic Center to prepare 
profiles of the climate in their town, state, or region. . 



Media Resource 



HIM 

SCIENCE-NEW FRCWTIERS : I S THE WEATHER. 
. CHANGING? 16mm. ife 1/4 min. sd. 
color. BFA Educational Media. 
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Teacher References 

Canby, Thomas 1977; The year the veather vent 3f{ild. .Nationat .Gedgraphia 152 
(6): 799-829. - " 

•Egan*, Patrick J/ 1977. . Paleo- climatology: . Diving the future"' from the past. The 

Sdenae Teacher' A^(9): 16-17. , • ■ 

Environmental Data Services/ ,1970. Climates of the SIbat&B: giimate of North 
Carolina. V/ashington, DC: U. S. . Goverikent Prin v. 

■ ^ V^- • 1972. Cj.imates.of the World. Washington,* DC: ^ 'U. S. . Governmei^t Printing 
~ Office, ■•• • ■ : . - 

Ltjilum,: D; M. 1971. Weather Eeoord Book. Princeton: Weatherwise, Inc. ^ ' 

National Oceanic and Atmospheric Administration. Eifuirbmental InformaHon Summaries. 
' Asheville, NC: National Climatic Center^ j . , 

- -C-l Weather Records in' Private- Litigation - 

." 'C-2 Local Climatological Data - 

• C-3 Wind Chill / . . ' . ■ 

C-4 A- Change- of Climate ' 

C-5 Temperature Extremes in the United States * " " 

. \. C-6 ^ Hourly Obseryaiions and Suxmojoy of Daxj Data 

C-7 Weather Observations" from Ocean Weather Stations . 

• ' C-& Wirids Aloft Computation Sheet " * • ■ 

C-9 • 'tipper Air Observation 

C-l6 Eadar Weather Observations ' #^ 

• C-11 Cooperative Observers Climatological Obsery/c^idns * 

C-12 Wind Direction Versus Wind Speed Tabulation^ - 

.C-13 Ceiling Visibility and Tabulations . ' . 

C-14 Heating and Cooling Degree Day Data ., . . 

C-15 Index of Hourly Synoptic and Autographic Original Records 

C-16 Earth riBesources Technology Satellite, EBTS /Lands at Data 

National Weather Records Center. 1969. Key to Meteorological Records Documentation 
No. 4.11 SeTfective Guide to Climatic Data Sources. .^Washington, DC: U. S. 
' Government Printing Office. ■ . . - 

Vi^hery S. S. 1966. Climatic Ailas of the Urd^ted: States. 2nd ed. Cambridge, M/V: 
Harvard Univ. Press. . > 

Wailis, Alva L., . Jr., 1977. Comparative Climatic .Data Through 1976. , Asheville, 
; NC: National Climatic Center, ' ' 

Young, Gordon, 1970. Pollution^ threat to man's, only home. National Geographic . 
. ;138(Dec.): 738-781. - V 
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Wanl to Buy 
a Bottle ? 



Segment Synopsis^ 



This very short advertisement for clean air suggests that if man 
does not take steps to prevent air pollution, he may have to jbuy his 
Glean air in bottles. 



Concept 

• The atnosphere is. being contaminated > 
with .chemical agents and other foreign 
substances introduced by man. . 




After watching this segment and/ cdimpleting 
appropriate* follow-up activities, the; 
student should 'be able to 



identify his individu^lv^e- . 
sponsibility for. corre'(^ting: and 
preventing air polluti6n. ' 



Learning Activity f 

This segment is designed to stimulate disaissi^^ Yqu may wish to Mve ydanr 
class view it with little preparation and then initiate a follow-up disoissiOn from 
which- students can identify a persooal responsibility for controlling and preventing 
air pollution. • . . . . . \- , 
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The Air We Breathe 



\ 




Scigment Synopsis 



In THE AIR WE BREATHE, air pollution is seen from a scientific point of 
view. Students observe some causes of the problan and the results of air 
^ pollution on plant and animal life and physical structures. Some possible 
;>splutions to the problem are given and the segment closes in an open-ended 
manner designed to stimulate discussion. 




Concept 



Objectives 



Hie atmosphere is- contaminated witJi chemi- . Aftei: watching this segment and com- 



cal agents and other foreign substances 
'.ntroduced by man 



pleting appropriate follow-up actiAd 
ties, the'|tudent should be able to 

• give examples of the major 
sources of air pollution 
and describe some ^f the 

, prevention efforts already 
under way - 

9 identify his individual re- 
. sponsibility to correct and 
prevent ' air jjollution . ' 




Learning Activities : 

Have students write a description of the atmosphere and how it affects tljiem. 
TTien hand back the papers from Program 6 and have students conpare them. Ask 
students What they ^thirtk they have learned. ^ , 

^ Bviiid on the discussion from Segment 2. Instead of focusing on emotional 
issues, this time encourage students to explore the problems presented by air 
ypollutipifl in a i*ationai scientific' manner^ 

; . . Have students measure local air pollution, conpare the re$ults to piiblished 
. data (if available) and- then construct displays to, inform other students at)out the 
• quality of the air they breathe. ^ ^ . • 

' ■ ' • ■ '■ ■■. ■ ,' ■ .,■ 

' . ' ■■ ' ' '■ . ^'^^ ■. . ■ ■ ' ■ ■ ■ ' 



•.Invite^a local air pollution control officer to speak to ypiir classes. 

fljave students research and report ^n the success or failure pf controlling 
air pollution in your are^. 

^ Media Resources y ! 

■kMS^" ■■" . ' / ■■■■ ^ ■ 

AIR IS FOR BREAIHING. . 16™. 29 mi^i. sd. . POLLUTION, 16inm. 3 min. ' sd;. color ;/ 
.xolor", Shell Film Library, 19^1.- Astrafi,lms, Inc. \ . 

AIR OF piSASTOR. .16inm. 50^^^^^ /sd. color. pj^gj^f^ -oF ^coNSERVATION^ AIR... IGnin. 

National Medical Audiq^isual ^C^^^^ ^ 15 :niin.' sd., color, - Enc^. firitan- 

AIR POLLOTION: TAKE A DEEP DEADLY BREAIH. nica 5d. Corp. . . j 

16nim. 54 min. sd. color. /National . . ' 
Medical jAudipvisuai Center FILMSTRIPS ' 

BiEWARE THE IVIND. 16™. 22 min. 'sd. color. POLLUTION. ,6 -color filmstrips. . ,2 cas- 
National Medipal AudiovisiM Center. . sett^ tapes. Holt, Reinhart:and 

/ . ■ "Winston. , ' . ■ . * ' ' ■ 

IHE POISONED MR. 16mm. 50 ;nin. sd. color. ' . . 

National Nfedical Audiovisual Center. . , ^ ; 

■ ' ; ^ ■ ' \ "-^ " ■ ■ ■"■ 

/Teacher R^erences ^ 

Agricultural Research Search. 1972. Testing for Air' Pollution, U. ^. Dept. of 
.. Agriculture.^ Science/Study Aid No. 5; Washington, DC: U. S. Government ' ■ "r 
Printing Office. Cpaw?)hlet) . ' 

Cole, Henry S. 1973. Air pollution and weather: ' activities and demonstriatipns 

for science classes./ Science Teacher 4 .* . 

Cox;. David C.! 19/72. Hdw-to. . .Investigate -ike Environment in the City: Air Mnd 
f/p:ter. \ Washi(ngton,/ DC: . National Science Teachers Association, (pairphlet) 

Couchman, J. Kenneth, et al.. 1972. Pollut^^on: Exafrrining yoicr Enviornment Series . 
Minneapolis: MN: /Winston Press. « • ■ ■ \ 

Hindawi, Joseph I. 1970. Air Pollution Injury to Vegetation. National Air Pol-' 
luUon Central. Admnistration, PidD. ^^ Washington, DC: U. S. Government 
Printing Office. . 

Manufacturing Chemists Association. ,1974. . Air Pollution Caviars and Cures^ ! 
Washington, DC: Maniifacturing Chemists Association. ^ ^ 



Schult2.,jfiobert F. 1973. Environmental Expenments .. .From Edison. Detroit: Thomas 
Alva Edison Foundation. . :. 

Scorer, M^^ S. 1968. Air Pollution. . New York: , Per^amon Press. 
■ Stern, Arthur C, et al. 1973. Fundamentals of Air Pollution. New York: Acadanic. 

• Press. . .: ■ ' ■• ■ . .■ - . 

' Weaver, Elbert C.* 1971. Environmeyital Pollution .Ex^perp^oes/Ex^ 

New York: . Holt, ' ReijihaH and Winston. . . : 




■0 




Oceanography and shore processes are combined in Arograi^ through 19 - 
!to intrbduce students to maVme arid,,near\mTine envirom -The processes, 
occupa,t ions , an(^ niaj or- concepts, of oceanography in Programs 15 

and 16 as students take part'^in a :lO day ctxiis^ on. Duke University's research 
vessel, EASTWARD* It is a realms tic. picture of life on board ship includirxg 
the ^rd work, lack of qomforts^, successes,, aiid failures 'tha,t atcoirpany any . 
vtrue'*effort dji Qceanpgraphic research. ^ ( . . 

Programs 17, 18,* and 19 explain the basic principles mderlying physical 
a;id life processes near the seao Students 'study waves, beach feature^, sand • 
inotion, windblown sand, and shorelines o , They are guided across the'eco5ystd*iis. 
on. a barrier island and begin to look at the -problems created by man's activity^, 
along the coasto ' . " ; ^ ■ . . 

I'Throughput the unit, there is a continuing" effort to ^hoWNhe beauty, ' 
wilderness, and attraction^ -of l^e sea that may e:!<$)lain the nysteHouS lure 
!it exerts onVearly eyex^ individualo 



BOOKS. 7 References , 

cGross,- Grant M„ l977o Oaeanography : A View of the Earthc 2nd ed. Englewood 
Cliffs, -NJ: Prentice-Hal-1, Inc„ .... 

Holmes, Arthur o' 1965. 'Principles of Pht/siaal Geology. 2nd. edo. New "York: " Ronald 
Press COo . <r ^ . " 

Hunt, Charles Bo 1974.. Natural ' Regions of the Unif'^ii States and Canada. San 
Francisco: Wo Ho Freeman *;ahcj Co o / 

Mauldin, L., and Frankenburg, Do^, edSo 197So North Carolina's Marine Education 
Manualo Chapel Hill, NC: UNC Marine Science Programs „ : ^ 

Menard,. Ho. Wo,- ed.' 1977t Ocean Sciences o 'Readings from 'Scientific American. 
' -San Francisco: Wo Ho Freeman and Co o " • , 

Natibnal Oceanic '^nd Atmospheric Administration o NOAA's Oceanography Packet o 

' Rockvrlle, MD: Physical Sciences Service Br^ch, NQAAo , ' .'. 

Shephard; Francis P.; and Wanless, Harold Ro 1971. Our Changing Coastlines o 
.New York,: /McGraw-Hill Book Co. 

- St rahler, Arthur No, 1971 o' The Earth Scie^^ 2nd edo NewYprk: Harper^^and Row. 

Thomburx, William Do 1969. Principles of^^ieomorphology, md edo New York! 

- Jolin Wiley and Sons, JriCo, ' / v ? 

Weyi,. Petei: Ks 1970.. Oceanography: An Introduction to tnA- Marine Envi-ronmento 
' .New;York: John Wiley^and Sbjs,Mnc. ... , 



PERIODICAtS 

JOURm OF M?^ .quarterlyo SEA CHEST. Cape Hatteras School, Buxton 

• ■. V .•: No Co quarterly o ' * 

vNGlAAsJpURNAL. quarterly. ' ^ . 

' ' /r ^' ^ > ' ' . : • SEA FRONTIERS o International Oceano- 

OCEANVS;^ Wbtfds Hbld/Oeeanog graphic Foundationo quarterlyo 

rilS'lShutiono qmrterly. cca wnmn ^ V 

i-'^ SEA WORLDo quarterlyo ^ = " 
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Science and the Sea: Part 

■ ■ V ■ ■■ 

Science and the S^a: Part I 



\ 



Program Overview 

Programs 15 and 16 follow the research vessel, EASTWARD, ^through a normal cruise and 
provide students with an opportunity to watch and lis ten* to physical oCeanographers , 
marine biologists, and marine geologists at iWork. An atteirpt iS made to ^ive phy- , 
sical, biological and geological sciences equal enphas is in these two programs. 

' '• • -J - . : • ■ . " 

EASTWARD is. funded by Duke University and||lM|^^National Science Foundation and operates 
from the Duke University Marine Laboratory'^at Beaufort, North Carolina. The ship is ' 
a typical oteanographic research vessel designed to work in the Atlantic, from New- 
foundland to the Caribbean. She can support jalscientific party of fifteen and an 
equal number of crewmen for twenty-one days at isea. 'She cruises ijp to five titiousand 
miles at ten and one-half knots without refueling. - : 



Textbook References 



A SEARffl . FOR UNDERSTANDING 

Ch. 10-1: ^Oqean Water, pp. 293-296 
Ch. la-8: The Wealth of the Ocean, 

pp. 331-336 

«■ ■ , ' ■ 

M3DERN EARTH SCIENCE . 

Ch. 15: The Oceans, pp. 316-334 
- Ch. 16: Seawater, pp. 335-351 

PATTERNS IN OUR ENVIRCMffiNT " 

Ch. 6-3: Seawater, p. 152 - 

-THE , WORLD WE LIVE IN 

Ch. 18: Exploration of the Sea, 
, pp. 260-271 ' 

Ch. 19: The Composition and Tem- 
perature of Ocean Waters, pp.- * 

YM!A SCIENCE ! A LABORATOrof APPROACH 
Ch. 10-1: The Oceans and the Seas, 

Ch. 10-2: Salinity?|ihd the Den- 
sity, of Seawater, pp. 222-i'^4 \ 
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Ch. 10-3: ' Ten5)erature and the 
Density of Seawater, pp. 225- 
227 ^ 

Ch.' iO-4: interactions Between 
the Atmosphere and the Oceans, 
. . pp. 228-230 ' 

EARTH SCIENCE: IIS 

Idea 6-3: Why is the Ocean Salty? 

pp. 211-216 
Idea 6-7: There may be Something 
in It for You^ pp. 231-236 

POCqS ON EARIH^SCIENCE 

Ch. ll-l: The Hydrologic Cycle, ' 

pp.^ 204-205 .^-.^ 
Ch. 11-2: Conqposition of the 

Ocean, p. 206 
^1 11-3: Life in the Ocean, 
pp. 207-209 " ^ 
* CK. 12-1: . Major Circulation 
// Pattertis, pp. >223-224 
Ch; 12f2: Local Cuirents, pp. 

... y . ; V 



♦ HOLT: EARTH SCIENCE 

Ch. 11: The Oceans, pp. '313-340 
Ch. 12: Mojiohs o£ the Sea, pp. 342- 

' . . 367 

INVESTIGMING IHE EARIH , 

Qi.< 4: Water in' the Sea, pp. 77- - 

. 100 . 




• OUR EN^RONMENT IN. SPACE . - 

Ch. 15: Energy Exchanges With- 
in the Oceans, pp. 299-319 

. PATHWAYS IN SCIENCE 

VI Ch. 1: The Earth's Waters^, 

pp. 292-298.- 
AH: Ch. 2: The Nature o£ Ocean 
' Water, pp. 299-303 
VI Ch. 5: The Citizens o£ the 
Ocean, pp. 316-322 * 



Student Reajclmgs 

Barnes, H* Oceanography and Marine Biology: ' A Sook of. Techniques. N^. York: Mac- 
millan Publishing Co., Inc.", 19(59. 

Bartlett, Jonathan, ed. The Ocean Envivoment. Bronx: H. W. Wilson, 1971. 

Bpyer, Robert, ^he Story of Oceanography/ Hew York: Harvey Ifouse, Inc., 1975. 



Carson, Rachel. The Sea Around Us.. New. York: Oxford Univ. Press, 1961. 



.Chapman, Charles F. Piloting^, Seamanship and Small Boat Handling. New York: Motor 

. .. Boating Inc. , 1966. . ' ■ ' 

^ Cousteau, Jacques-Yves. Thd Under Sea Discoveries^ of Jacques-Yves Cousteau. . New Yorlc: 

Doubleday and Co. , 'Inc. ,:I9,75. (a series o£ 20 titles about life and exploration .. 
under the. sea); ' . ; / 

Davis, Kenneth S., and Luna Lebpold. J/at^r.^. J^rristown, NJ: -Silver Burdett Co., 1966. 
C (a ^ title in the LIFE Science Library) ^ " 

Engel, 'Leonard. The Sea. Morristown, RJ: .Silver Burdgtt Co. , 1969. (a title in . 

the LIFE Nature- Library Series) - ■ ' 

' . . - ■ . ■ 

. Herfing, Peter .J., and Malcolm R. Claiike, ed» : Deep Oceans. New York: Praeger Pub- 
lishers, 1971. 

. National Oceanic and Atmospheric Administration. Navigate Safely. Washington, DC: * 
U. S. Goverriment Printing Office, 1973. Cpaii5)hlet) . • 

U. S. Geological Survey. Marine' Geology' ^/Research Beneath the .Sea* Washington, ' 
DC: U. S.' Government Printing Office. \- ' . ' 

. U. Geological Survey^ Why Is t^ze Ocean '^aZty.^ • Washingtdn, DC: U. S. Govej?nment 
Prilling Office. . r ^ \ 

U. S. GovernmeiTt. Question and Answers About the Oceans. Washington, DC: U. S. 
*. Government Printing Office, 1968. 

^ Verduin, Jacob. Field Guide t<? i;afe0s. - ESOPj^! P Series No. 8. Boston: ^ 

/. Houghton Mifflin Co., 1971. (piaii5)hlet) 

. Vdssv Gilbert L. Oceanography: A Golden Guide. '^Hew' York: Western Publishing Co., IncJ 

■ ■■ ' •■ 124 ■ ■ ■ . ■ ,■ 
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Science 
and the Sea: 
Parti 



Segment Synopsis 



, Programs 15 and 16 follow^ the EASWARD through a normal cruise. « 
t:;Q^rain45 begins as the ship returns to port from one geologic cruise and 
ta^fes.^ a new scientific party. Students meet the scientists and for the 
next elBven ^ys^ observe them as they go about their duties and conduct 
their investigations, " v . 



The area being sttldied^ EASTIVARD scientists is an enibayment stretching 
from Charleston, South Carolina^to^Saint Augustine, Florida, . The slioreline 
has a number of small coastaJL islancJs ;--the ocean bbttotn is flat, sloping 
gently to the east until it rea:ches the continental slope. This wat^r mass 
is primarily confined between the coast and the'Gulf Stream and is . relatively 
unpolluted, " lEach. Study being carried out by the EASTWARD; on this and other 
related cruises, helps establish a baseline' of information from which future 
changes can be evalyated. . ' 

In this Ftrogram, the. EASTWARD sails/to a point off the coast at 
Charleston, South Carolina, at which point she begins tracing a series of 
six transects. Each transect is' a line of stations beginning in shallow • 
Vater and ending in. water more than five hundred meters deep. At each, station 
physical data are collected to study water raaisses and currents. •; * 

The sum of the dat'a collected at the transect stations is designed to yield 
a thorough coverage of the area being studied. 

The program closes Vith an' indication that the cruise" will, be continued . 
in' the following program.. ; 



Concepts 



Objectives 



«• Oceans are large bodies ^ of water 
covering seventy percent of the 
earth's surface. ^ 

• The oceansv of the world a;re the earth's 
most prominent geographic features. 

• The 3haj or features of ocean circulation 
are determined by atmospheric circu- 
lation and by the action of gravity on 
seawater of varying density. 



Aft^r watching this program and com- 
pleting appropriate fbilow-up activities i 
the student should be able^^to 

- explain some of tAe methods . . 
lised by modem oceanographers to 
research the sea v ^ 

• explain what constitutes sea- 
water...- 
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• Se^ftyrater is a dilute solution. 



locate and name ,the major oceans 
o£ the water, 

demonstrate, and explain*how TJind 
drives currents 



demonstrate and explain how- gravity 
acts on seawater o£ different 
densities to cause oirrOTjg 

iise models oy charts to trace the 
routes o£ some o£ the major currents 
o£ the world and explain how they 
modify climate , * 



Learning Activities ^ 

, Have sfudents cortduct the following investigations from Miles F. Harris's, et al. 
Earth Science Curriculum Project textbook, INVESTIGATING ]HE EARTH (1973) , published by 
the Houghton Mifflin Company, Boston, Massachusetts: / „ 

4-6 Investigating the' Coriolis Effect . . ' ; . . 

4-7 . Investigating Cuirents ' " ' ' . ■ 

10-6 Investigating .Turbidity Currents • ; 

Have students con5)afe puarrents and point out probable cours if coriolis force did 
not affect the currents' p^iths, r* 

tr ' ■ ■ ■■ ■ ■■ ' \ ■ 

Have students research and report on the various types of instruments used in 
oceanographic research. If a lake, pond or sound is nearby, have students 'construct 
siii5)le instruments and gather data, ^ 

• ■ " • . ■ ■ ■ ■ . ' ■ ' • ■ ' / " ■ 

Set up a seeking session using globes* and black outline mgps. Have students locate 

and label major oceans (5 or 6 maximum). / 

. Have students weigh salt and water to raakp 1 kilogram of seawater. Have students 
prepare a graphic model, such as a 'bar graph, shewing the c 



Media Resources 



. AIPORNE oceanography: OCEANOGRAPHER OF 
\ .' .. ^ THE NAVY. 16iiHn. 23 min. sd. color. 
Dept. of the NaVy. 

. ASSAULT ON THE UNKNCMi: THE OCEANO- 
GRAPHIC RESEARCH J>LATRDFM. J6ram. 
28 1/2 min. sd.. color. Dept. of 
' . the Navy. ' . 

. GULF ^STREAM. 16mm. " 28 min. sd. '. color . 
""Dept. of the Navy. 



L' 



MILITARHr OCEANOGRAPHY : BA3HYTHERMDGRAPH 
OBSERVATIONS, lemra. 16 min. sd. 
color. Dept. of the Navy. 

MILITAPY OCEANOGRAIW: OCCUFYING AIs^ 
:■ OCEANOGRAPHIG STATIOJ, - 16inm. 29 
'min. sd. color. Dept. o£ the Navy. 

THE, NATURE OF SEAWATER. I6m'. 29 min. 
sd. color. Dept. o£ the Navy. 
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THE POISONED SEA. 16inm, 27 miii. sd. 

color. Mponlight Produotions. ' 

. ' ' . ^ • . 

THE RESTLESS SEA. 16nm. 53 min. .sd. ' . 
color. Bell Telephone *Co; 

THE UNDERSEA WORLD OF JACQUES OOUSTEAU 
FILM SERIES. 16™. , sd. color. . 
Dotfcleday Multimedia, 1970'. (a series 
of films of varying length) 

WATER. MASSES^OF THE OCEAN. 16nim. 45 min. 
sd. color i Dept; of the Navy. 



HIM LOOPS 

OCEANOGRAPHY. .6 color film loops. Hubbard 
Scientific Co. . • 



AN INTRODUCTION 1D OCEANOGRAPHY. 1 

golor filmstrip. disc » recording . 
; Ency. Britannica Ed. 6oip. . * . 

PHYSICAL OCIANOGRAPHY. 1 color filmstrip. 
. ' disc recording. Enc)*. Britannica 
Ed. Corp. 

mm OCEAN ;IS MANY THINGS. 6 color film- 
strips. ChurcMll Films. 



TRANSPARENCIES 

OCEANOGRAPHY. 4 color transparencies. 
Hubbard Scientific Co.* ' 

OCEANOGRAPHY.. 18 color transparencies, 
• Hubbard Scientific Co. 



HLMSTRIPS 

CAUSE OF OCEAN CURRENTS./ OCEAN. CURRE^f^S 
OF THE WORLD. 2 color filmstrips.. 
Stone Productions. 

CHBUCAL OCEANOGRAHIY.' 1 color film- : 
strip, disc recording. Ency. 
Britannica Ed.. Coip. 



SUDES 

WHAT ON EARTH? 



SLIDE SET 0/15-16, 



CHART 

MARINE WEATHER SERVICES CHART - CAPE 
HATFERAS, NDRTH CAROLINA TO 
SAVANNAH, GA,, 1973.' Washington, 
DC: U. S. Govexninent Printing 
Office. 



Teadier References 

Baird, Gerald. - 1974. Oceanography in a swimming pool. The Soienae Teacher 
April: 7-9. * '"^ . 



1973-74 Progress Report j. Duke Uni- 
Beaufort, NC: Duke Univ. Marine 



. Barber, Richard T.% and. Nevrtori;' John G. 1974 

versity Cooperative Ooeanograpky .Progrcan, 

laboratory. ^ X: . \ 

Emerson, Paul. 1970. Build your own portable water tester. Popular Scienae 

Sept. : 127-13^. . 

, . ■ , ' ■ ' ' J ■ ' ■ ■ ■ • ■ 

Evans, Thomas P. 1971. The'^-secchi disk: an insitrument for measuring water trans- 

parency. The Saienoe Teacher k^rxh SI- S^. ^ 

mi. 



Gordon, Bernard L. , ed. 



Man and the Sect: r Classic Accounts of Marine Explora- 



tions. Garden City, NY: V DpubledAy Natural History Press. 

Hon,. Will. 1971. Row boat- oceanography. The Science Teacher J^ii\}3xy\ 21 -IQ. 

Kline, John. L. 1972. ; Envirolimental. sciefice institute develc^s water sanpler.' 
Journal of Geologixxtl Education Sept. : 208-210. / .. . ' ' . 

Lind, Owen T. 1974. Handbook of Common Methods in Limnology^ St. Louis: C. V. 
. . ■■ • MDsby Co. ' \ y 

NIacIntyre, Ferren. 1970. Why the sea is' salt. Scientific American 223(5) : : 104-115. 



^tolk, Walter. 1955. 'The circulation of the oceans. Scienttfio American 191 (Sept.): 
; 96-102. V 

National ^Oceanic and Atmospheric Administration. 19,76. . NatMpml Ocean Siirv^y Publi- 
cations for Safe Navigation. Washington, DC: 'U. S. Government Printing Office, 
(pamphlet) • . ■ ■ ' ; 

Newton, J. G., Pilkey, 0. H., and Blanton, J. 0. 1971. An Oceanographic Atlas of 
the Carolina Continental Margin. Beaufort, NC: D^e Uhiv: Marine Laboratory.: . 

Rakoff, Frank G. 1972. Automatic water sampler inonitors pollution. Popular Science 
August: HZ. - ' ' . - ' • 

U. S. Government. 1975. Tide and Current . Glossary . Washington, DC: U. S. Goverranent 
Printing-office. ^ • ■■■ > 

U. S. Naval Oceanographic Office. ' 1963. " Bathy thermography Observations : Oceanographic 
• Office Observers Manual. 3rd ed. Piib. No. .606-c. ' Washington j DC*. Cpaii?)hlet), 

• _ ■ ' 1967, Science and Sea^ • Washington, DC: "U. S, Govermrent 
Printing Office, (pamphlet) ' . 

U.^S. Naval Oceanographic Office, U. S. Coast; and Geodetic Survey, an^ U. S. Lake 

Survey. 1963. Nautical Chart Symbols and Abbreviatioxis . Chart No. 1.. Washington, 
DC: U. §. Naval Oceanographic Office, (pamphlet) 

U. S. Navy Hydrographic Office. 1950. " Sea and Swell Observations : 'Eydrog:^hic 
Office Observers 1!^^^^ H. 0. Pub. No.' 606-e. Washington*, DC. (paii?)hlet) 

_ 1966. 'Oceanography. American Practical Navigator, Part 6. H. 0. 

Pub- No. 9-Part 6. Washington, DC: U. S. Government Printing Office, 
(pamphlet) ^ ' \' ' 

Viller^, Alan* 1971. /^Captain Cook: the man who mapped the Pacific. ' i^atiora^. 

G^ea^rop^zij? 140 (Sept.) : 297-349.: ' . 
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Science and the Sea: Part H 

Science and the Sea: Part H 



— Program. Overview 

Program "^le continues tlie oceanographic cruise»,begun in Program 15 on the Duke 
Urxiversity research vessel EASTWARD. Since mil^of Program 15 was devoted to ship 
operations and physical oceanography, Program 16 concentrates on marine biology and 
marine geology. ' 



Textbook References 



A.Smffl R)R UNDERSTANDING . 

Ch. 10-2: The Edges o£ the 

Oceans, pp. 297-302 . 
Ch. 10-3: E^lorii^g the Depths, 

pp. 303-310 
Ch. 10-4: Features o£ the Ogean 

f)epths, pp. 310-313 

M9DERN EARTH SCIENCE 

Ch. 15: The Oceans, pp. 316-334 
Ch. 17: Nbtions oA the Sea} pp. 
.352^374 

PATTERNS IN OUR ENVIRDNNENT ; 

■ Ch. 6-7: Planet .Water, p. 155 
Ch. 8-8: Cross Sections o£ Con- 
' tinents and Oceans, pp. 233-_ 

235 ■ ■ 

THE WORLD WE LIVE IN 

Ch. 20: The Sea. Floor and Its. 
. Sediments, ^jp. 282-292 ; ' 
Ch. 21: Ocean Currents, pp. 
292-502 ; ^ 

EARIH SCIENCE: A LABORATORY APPROACH 
Ch. 10-7: The Deep Floor o£ the 
^an, p. 234 ' , 

.^EARIH SCIENCE: IIS 

Idea 6-1: The Shape o£ Things 
to Come, pp. 201-206 



idea 6-4: Giant Rivers p£ the 
Oceans, pp. 217-220 ' 

Idea 6-8: Ihe Treasure o£ Davy 
Jones, pp. 237-240 

FOCUS ON EARTH SCIENCE ' 

Ch. Ilr4: Topography o£ the 
Ocean Floor, pp. 210-21S 
Ch; 11-5: DeeprS6a Deposits, pp 
216-222 « - .. 
^ Ch. 11-3: Li£e in the Ocean, pp 
207-209 : 

HOLT: EARIH SCIENCE 

Ch. 11: The Oceans, pp. 313-340 
Ch. 12: Motions o£ the Sea, pp. 
342-267. .\ ' 

INVESTIGATING THE EARm * 
Ch. 10: Sediments in the Sea, 
pp.* 211-232* ^ 

OUR ENVIRONMENT IN SPACE 

"Ch. 23: Rifting o£ Ocean Basins 
> and Continents pp>^^ 491-499 

PATHWAYS IN SCIENCE 

VI Ch. 3: The ^Topography o£ the 

Ocean Floor, pp. 304-309 
VI Ch. .5: The Citizens o£ the 



V pp. 316-322 
VI Ch. 6: . GiftsTfrom the Sea, 
323-330 



Ocean^ 
Ch. 
pp. 
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student Readings 

Barnes, H. Ooeanography 'and Marine Biology: A Book of Techniques. New York: * Mac- 
liiillan Publishing Co. , Inc. , 1959. ~ 

Borgese, Elj.zabeth>I. The Drama of the Oceans., NeW York: Harry N. Abrams, Inc., - 
'1975. ; . \ ■ . • V, ■ ■■ . . • - 

Carson, Rachel. The Sea Around Us. ^ New York: Oxford Ifiiiv. Press ,"19&1; . 

Chapman, Charles ' Fi Piloting, Seamar^hip arid Small B(i}at Handling. New York:" Motor 
Boating, Inc. , 1966. _ 

Davis, Kenneth S., and Luna Leopold. . Water. Morristown, NJ: Silver Burdett C^. , 
1966. (title in the LIFE Science Library) ' . 

Gibbs, Tony. : Navigation: Finding Your Way on Sea and' Land. . .New York: Franklin Watts 
. Inc. , 1975.^- . . ' 

Hull; Seabrook E. W. The Atom' and the Ocean.- Washington, DC: U.. S. Atomic Energy 
. Commission, 1968. 

LinibuTg, Peter R-. , and James Sweeney. 102 Questions ^d Answers About the Sea. 
, New York: Julian Messner, Inc. ^ 1975. T - . 

Marx, Robert F. The Underwater Dig : An Introduction to Marine Archeology:^ New York: 
Henry Z. Walck, Inc. ,1976. * \' : • 

• National Oceanic and Atmospheric Administration. . [Navigate Safely. Washington,. DC: 

U. S. Government Printing Office, 1973. (pan^ihlet) , ' ' 

Oxenhom, Joseph M. , and Burton .1. Gordfield.. Oceanography and Our Future. New York: 
Learning Trends, 1975. 

§chult7. Often. -Icebergs _ and Their Voyages. Caldwell, NJ: William Morrow and Co., 

Inc. , 1975. - - . ' . 

Schwartz, Frank J., and. Jim" Tyler. , Marine Fi8he8__Cj::)mmon to' North Carols ■ 
^ NC: North Carolina^Department of Natural and Economic Res ources.,. Division of 
Conmercial and Sporfts Fisheries, 1970. 

• Soule, Gardner. New Discoveries in Oaeanodraphy . New York: G. P. Putnam's Sons. ■ 

1974. ;■ ■ , . ^ 

U. S. Government. Questions and. Answers About the Oceans. Washington, DC: U. S. 
Government Printing Office,. 1968. . , j_ ~ 

Verduin,. Jacob. Field Guide to Lakes. ESCP Pan5)hlet Series. No. 8. Boston: Houghton 
Mifflin Co.; 1971 (paiT5)hlet) . ... . _ ' ' 

Vdss, Gilbert L. Oceanography : A Golden' Guide. . New York: Western Publishing Co., 
• Inc. , 1972. • ^ . : - \ . : 




Science 
and the Sea: 
Part II 



\^ Segnoient Synopsis 

In Part, ir of SCIENCE AND. THE SEA, students watch scientists investigate 
the effects of pollution on sea life. A group of maxine cheirtists sanq^le the 
area to determine the existing levels of he^vy metals and tritium, lliey use 
a pole sanpler to prevent specimen contamination as they collect san^ • , 

which might contain mercury, lead,, copper and cadmium. They use a Nisken 
bottle to gather water requii:ed,for tritium 'analysis, and an sa^ir sampler to ' . 
conpare the amount' of mercury ih the air with that found in the water. ^ • 

One scientist collects fish and other marine life for the public a- 
Gmarium on'Skidaway Island. Students view the pjrocess of trawling and /. 
--share the excitement of the biologists as they inspect thieir catch. , • 

After the research is completed at the transect stations, the EAS1WARD 
, puts into the itouth of the Savannah River and niany^of the scientists go 
ashore. As the EASTWARD' heads back to Beaufort, she;" detoiirs for one day to /. 
Cape Fear off the coast of' North Carolina. There she continiies^a m25)ping 
- project to determine the origin of some recently discovered buriedr-^^iiannels.. 
Mapping ^data are collected by creating .shock waves in the water using aiTair 
' gun' and Recording the ''returning signals? TTie resulting '.seismic profeles 
are plotted and' sites, for bottom samples are selected. A rdck* dredge is thopi 
\- used 3,t 'select spots to siample the' walls of the channels. Because -of limited 

time,' only a portion of, the work is c6iiq)leted and more, mapping -^if.!! .b^^ac-r^ a,, 
. complisKed on iater cruises. . ^-"^ r j 

Students watch the precision depth recorder which the EASTWARD operates 
i^ile sailing. The instrument uses a transducer on the hull tO ;S;,end ou\: a 
siound pulse which bounces off the bottom and is recorded as" it returns to the 
surface* The record of the pulses is a profile p£ the depth and shape of the 
ocean bottom. . Later these records will be conbined with many other? and used 
. to construct oceano graphic charts and other maps. The program comes to a 

close as the EASTWARD returns to port. 

■ ^ , . • . ■ ■ ' 

SFECIAL IJOTE TO TEACHERS . 

Programs 15 and 16 are not designed to teach students, the concepts of 
oceanography but rather give them a true, picture of what life and work is 
like on an average oceanbgraphic. research vessel. No two cruises are alike . 
and the array of instruments and investigations on research vessels changes 
from cruise to cruise. It is in^wrtant. for students to understand that 
oceanography, like many other sciences, is hard, tiring^: and often boring 
wrk, but that it holds a particular 'kind of thrill for the scientific 
.investigators. 



Concepts 

Oceans are large bodies of water covering 
seventy percent of the earth'fe surface. 

Oceanography is a varied science em- , 
ploying many modem techniques to in- 
vestigate the ocean. , 

The ocean basins have characteristic • 
topographic features.^ 

The topography of the ocean basins is 
as rugged and varied as that of tjie con- 
tinents. • ' • . 



Objectives 

After watching: this program and com- 
pleting appropriate follow-up activi- 
ties, the student shbtdd be able to . 

• locate and name the major 
oceans of the world' 

• explain some of the methods 
used by modem oceanographers 

« illustrate some of the major 
^ oceaA bottom landfoms* 



Learning Activities' 

Using'a world map which shows ocean bottom relief ^ haVe^stiidents construct a^^ 
scaled cross-section of the Atlantic, from Cape Hatteras to Lisbon, Portugal, and/ 
of the 30th parallel, frcsn Hang Shou, Chinas to Baja, California.. 

Have students draw a. cross -section of the North Carolina continental shelf , 
slope and Hatteras Abyssal Plain. See Plate No. 1 (page 3) in Newton, Pilkey, and 
Blanton's GCEANOGRAPHIC ATLAS OF THE CAROLINA CONTINENTAL MARGIN (1971), published 
by Didce University Marine Laboratory, Beaufort, North CarajLina. ' ^ 



Media Ete^burces 



niMs 

BATHYMETTOf: DISCOVERING IHE OCEAN; FI,o6r - 
CHARTING THE OCEAN BQITGM. ' 'aemm. 16 irtiiv. 
sd. cojori Dept. o'f:the, l\^vy, 1970. ^ 

THE EARIH BENEATH^ THE- SEA. I'emm. . min. 
. . sd. colQry/ L^nt Geological Observe- • 

FLARE. '16mm. 14 min. sd. color. 
National Oceanic and Atmospl^eric 
t;ration. * ; 

THE LAND BENEATH IHE S5A. 16iiiii. 25 min. 
sd. color. --Vl^ti Of the Navy, 1967. 

LAND OF THE SEAiV i6iiiii'. 28 1/2 min. : sd. 
color. Dep£; of the Navy. 




MISSION: OCEANOGRAPHY. l^,v 28 min. 
' sd. Color.- Dept. ofvtfie Na\o^,"^^^^^ 

* g(PEAf5 DESERI;> -1^ 28- 1/2 min. , 
•J sd. color. Deptl of the Navy, 

^1971, V;: ^ 

OCEAN INSTRLlMEI^rS FOR DEEP . 5UBJCR-' 

G^^P;]\iEHlSaES^ , 
sd!-. -cci^^^^^^^^ of 

OFFSHORE,. 16mm. 18 m±n. sd. color. . 
Mbdem Talking Picture Service. 

SEA PROBE. 16mm. IT^min. ^sd. colqr.^- . 
Modem Talking Picture Seryic^;:^i:-: 



SEA VENTURE. I6inm. .28 1/2inin. sd. 
color, ^fodem Talking Picture 
Service, 1972. 

Sim. mYS, " BENEATH TEKTITE I 

IGmrn. 14 1/2 min. . 'sd. color. 
Dept. of the Navy, 1970: 

sounds' IN THE SEA. 16inm. 28 miri. sd. 
color.' Dept* o£ the Navy,. 1970. 

UNDERSEA OASIS. 16inm. 29 min. sd^ ' 
• • color. . ■Shel'i;-.Fi.lm. Library, 1973,. 



CHARTS 

Note:: Physiographic Maps of the ocean 
floor are. available from: The 
National Geographic Society, The" 
Naval Oceanographic Office, and The 
Geological Society of America. 



transparencies" . ' 

OCEANOGRAPHY. ' 4 color transparencies. 
: •^ Hubbard- Scientific Cq. 

OCEANOGRAPHY. 18 .color transparencies. 
Hubbard Sci^tific Co. 



niMSTRIPS. 

AIR-SEA INTERACJION. 1 color, filmstrip. 
disc/ .recording. Eiicyl BritgrniniGa 
Ed. . Cbrp'.- / 

BIOLOGICAL OCEANOGRAPHY. 1 color film-. 
• strip-., disc recording. Ency. 
Brit^ica Ed. Corp.: . 

CAREER IN OCE^WOGRAPHY. 1 color film- 
strip.,., disc recording. jEncy. 
Britarinica Ed. Corp. 

:GE0L0GICAL tXffiANOGRAPHYr^ 1 film- . 

. . strip. \ disc recordings Ency. 
Britanni\:a Edi.:Corp. ' ' 

MARINE RESOURCES. ' i 'cblor filmstrip'.' 

disc recording. Ency. Britannica, 
Ed. .Corp. 



POSTERS 

MARINE .FISHES OF THE GULF i^) SOUTH AT- 
• ' LANTIC. 1973. Washtngtoi>,^pC: 
U. S. Government Printing. Office. 

MARINE FISHES OF THE NORTH ATL^IC. 

1971. ^Washington, DC: U; S. ^ . 
Government Printing Office. 

Recknagel,' John'H. GENERAL PLANT AND 
ANIMAL RELATIONSHIPS IN THE QCEAN 
Suitland, MD: U. S. Naval Oceano- 

'■^•'^^^^^^^ Office. ^i 



SET 0/15-16. ^ 



\M::::y-.:' -'y-- ' Teacher Refe^ 

Barber, 'Ridia"jp^i .T., and Newton, JoYin G.: " '1974*,, . %975'7^ Progress Report Duke Uni- 
versit^. Duke Univ. Marine Laboratory. 

■ Church, Ron.^ : l^Jziv^v Deeps tar e.xplores\the ocean floor. National Geographic 139 

IJaniel, Jams ^::^:^Chrdl%na Marine Aqua^ci.\]'?B NC: Carolina Biological. 

. ' ■ Sijpply (pajiphlet) . .. ... .'^ i/'' ^ . ' . ' 

■Gordon, Bernard 'L. , ed. .1972. Man gndSl^'Sea^^^^^^ of Marine Explo- 

ra^^iow^i :^ t5arden City, NY:^ Doubletfey ^}at3^^ 

-'Hi£ffliaer,oWin^^^ M.' 1974. Blue Water PJ.an^ctp^^^^^ of the Gulf Stri^a^: 

■ 'Jiational Geographic 



Moutyic, J. C. 1973. Pickle jar oceanography. The Science Teacher Npv,':. 43.^ '/^ y ■ 

National Oceanic and ||ifeospheric Administration. jl976: National Oceaji.:^iirvey^r'-'rX'i^^^ 
Publicatiotfs for Sdfe Navigation.., Vashingtori^ DC: U. S. Goven]ui^ht Pfintiiig- 
Office. Cpajiphlet)' ' ..: \- '■ l:^ - '^-^ --i 

Newton,'. 3^ G. ;"Pilkey,, 0. H. ; and Blailtion'; J...'0. , 1971. An %Qeanogra:pM^ 

Cai^lAna^ Continental Margin. . Beaufoity ;.NG: : ^E^e iJri^ Laboratoiy;; ; 

Spotte,- Stephen. .1973. Marine Aquarium Keeping;: . The' -Scienc.ey Animals and- Art '. New* i 
York: John Wiley;^ and Sons, Inc. ' v. • ' ' , : ■ v ^ b . v 

• U. S. mval Oceariog:r.aphi.c,0ffice. 1967. S^en^e md^^ S^^ 

Government 'Minting, jp (paiT5)hlet3;' ; %^ ' ■^^ r^■r■'''^' '■'l^'^S'^'-' 

U. S. Navy HydrogiBi^hiq dtficQ. 1966. Hydroyr^phy,^^^ 

. Part 8. H* 0. .Pi4^.;;Nd.^;S^ Part Z. Washington, '•'.DC: S. Govexraiiertt Printing 
,.'.O^ce.^ • ' ;■ ■ ■ ■ I 

VanEterwalker, J(An G. 19 Ti/' Science's, window on the sea. National Geographic 140 
CAu&:): 255-289. . .>„ . i^l . _ 
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Man and the Sea 
The' beach in Action 



'jjIatui^Tcto interf^cV'ex two different bodies': , We^th^ri^^ 
: at the* TOl(fectiIaf and' air Qr water s Metanotphilsiliv-p^^ 
canic rock mefets cbiip^t Squall lines of thmderstorms /.fbiTn a^^ 
of warm moist aif 'knd' cpol dry air. "Hiis . progi^jn examines Hhe chaaiges tiiat, octqur 
at two of the more.easiiy^ o interfaces, the meetiAgv of the ocean waters 
and the atiiiospheite.^(^^^^ meeting of the land and^.i^i^^ . sea. The fit^t seg- 
ment is a short -fiiiii/eSsa^^ to th^'*wind and the ocean. The se-' 
cond segment sti»ii^s./h(^^ ^are. gjBnerated by ;the;\w4xid and the last segirte&it explores 
how \>rave energy ii^^^^^^ f 



1 



te: 




A SEARCH FOR UNDERSTANDING . 

Qi. 10-5: ^vements of th|p- 
Oceans:. Waves and Tides, pp. ' 
314-319. - ..■■'^ 
Cti«.iO-7: iHe Shore line, pp.' 
, :: ■-^^{26-331 ^ .-" ... ' V 

J, NOIEItt)l:.1EAKm SCIENCE 

■ • ' --jt-p^. 352^74 

i PATTERNS IN OUR ENVIRDNMENTSrt^; :r|o,^.: 

... No references . ■ ' , 

■. ^ . 'rJ^^yi'-'C '■■ " 

• lHE .TORljD;;V/£ LIVE IN .'M^C'^f' 

Ch. 22 : Waves and Sht>re«;tines , ' 
pp. 303-320 ---f::^ 

. EAR3H .SCIENCE: A lABORATORY^^^j^ 

Ch. 10-5: Ocean Currents and the 
Land, -'ppi 231-232 ^ T . 

'■y:^<,u ^ Ch. 10-6: >T^aves and Land Bbdie^, 

■■■'^^•'A- p.'''233 - : \y- 

. ^•\EAm SCIENCE: ^IIS . ^ l \ .: 

,H : Idea 6-5 : Beach Boys ' Deli,ghtV'^ \ 
' -pp, 221-224 '. • / - ; • 



V'. 



{fe'^^^ 228- 



,'. "Ch. I2r5: ' ..Stiariel';Etocesses, pp. 

Ch. 12'6:' Sh0T.6:';-lfeposits , . pp; 
239-247 ;;-;;-Vf#^^p';- ■ 

■ HOLT: EAliltt;iseSEN&^ ^ * 

Ch. ir'^i . / Motictf^ 

.342^3^7 . ^ ■■■ y\: 

Ch.- 3*. 'Shaping the Land, pp. 

v." 64- 95 ' ; 

\ INVESTIGATING THE ,E^ ' ' \ V. . 
• ^Ch.-4-4: Waves Cairiy' Energy, 
.-pp. 84-88 
Ch. 4-5: ^Winds Cause Currents 
/ :..at theX)cean's Swfa^^,;Vp. 

/ / -- 88-90 ; -v^ , : ; 

. , OUR..WlRDNMENt IN SPACE : 

■v :, £h. 15:. Energy Exchanges Within 
; the Oceans, pp. .2;99-319;; . . 
.. . Ch. ig : Work- of )!tfaves';and, tides 
HJpon the Sh^ 
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• • PATMAYS IN SCIENCE 

' . VI Ch. .4: The Restless Ocean Waters, 
. . pp. 310-315. 




Student Readings 



Adams , 'George. F. ^ and Jerome Wyckoff. Landfovms. New Tork: Western Publishing 
. Go/, Inc., 1971. . ' ^ i . v. 



•Britton, Peter. "Nightware, Waves, ate all too Y^ak to Deepwater Sailor." Smithsonian^ 

■ • Feb. ig7&, pp-v'-'eo-e?. - \>'^.:-;v- " 

Hoyt, a.. H. Field Guide to Beaches. ESCyVfanrohlet Series No. 7. B6ston: Houghton 
Mifflin Cq,, 1971. ' •' ^ ^ 

'^f . ; ■■■ . , ' . . ■ ■ ■ 0^ 

Wodes, Vrmifi^l^. Geology. New York: Western Publishing Co., Incl , 1971. 



1. 

Voss, Gilb^i^IJ 06eanq.gTaphy. New York: Western Publishing Co., Inc., ISlzJ^^'f^^ 



i Segment Synopsis 

* . The days of the sailing skjp are past but around the worl^d a. few clip- 
pers still sail. The sailing Wp, EAGLE, is, ^used by the U. S. Coast Guard 
Academy for training purposes. With music of;/£h€fi^sea, this two-minute voyage 
gives- students a brief taste of the days when' i^riiiu was the principal power 
for ships and the -clippers were queens of the ocean. 



Concept Objective 

• Man hats made use of the sea in maify / ^ After watching this segment and conpleting 

ways.. " ' * appropriate follow-i:^) activities, the stu- 

.^k- . . dent should be able to 



r 



^ explain' one br more ways in 
\ . ^ ' ' whi,ch mankind has derived 

...*:^)j^efits fromo^ 



Learpiii|g Actividi^ 

. /Have student^ prepare report^liiir//^^ on how man has used the sea fof trans- 

portation, comnj^ cation, commerc^;:>^^ and recreation througjiout history. 

Have students. write poemslabout thfe sea's effect on m^.4'j ; 
Plan an arl: contest with ^e Sea as ^ central thene. 



J M^ia Resources 

FUMS; J ' . . • - ■ . 

THE SEA. lemm." 28 1/2 min. sd;. color. OCEAN. 16ram. 10 min. sd. color. 
; . National Film Boaird of Canada, 1971. '\J Pyramid Films. 



'SEASHORE./ 16mm. 8 min. ^d^ycolor. 
Pyramid Filins. . . 
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Teacher Reference 



yiliiers", Alan» et al. 1973. Men, Ships arid the Sea. Washington, DC: National 
\\;')' Geographic Society. . , 
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Segment Synopsis 

The stxident visiting the coast for the first time is inpressed by waves 
and surf along the beach, but he seldom relates them to the meeting of wind and , 
and water. This segment begins by discussing waves generated by the wind. 
Through high speed photography, students see waves fom ai^ grow into ripples 
and ^ells. Then students follow the waves as they move and eventually expend 
theii^^energy as breakers on the shore. 

. ■• \' ■ ' ' '.■ : : 



Objectives 

After watching this -segment and com- 
pleting iappropriate follow-up activities, 
the . student should be able to 

^ define a wave and identify its? 

■■parts.' ' 

• explain how waves are fomed 
by wind acting at" the ocean's . 
surface 

• explain 'and illustrate the 
breaking process of waves. 



Learning Activities 

Before, viewing this segment, students should understand the following tenns: 
wave, height, speed, trough, crest, period, breaker. 

Have students prepare displays illUstratihg one or more of the following 
^ topics: parts of a wave j how waves fom, why a wave bjeaks, surf beat; 

Have students prepare and present: reports on waves, tsunami, and tideS, . 
showing how they differ fran each other. > 

Have students use a fan to produce wind on a long pan of water to study the 
effects of wind speed, duration, and fetch on wave size. 

ERIC \r : . 



Concepts 

Ocean waves acquire kinetic energy from 
the wind. ■ 

• Ocean waves sxii tides are foims :of basic 
wave phenomena. 

0 Waves are affected by the depth, of water 
in which' they are moving. 

Waves' ultimately transfer energy to the 
land's edge. . " 

0 Ocean -waves concentrate energy at the 
coastlines of' the world. 



Tie a rope to a fixed point and create waves by moving the free end. Mark a 
point near the middle of the rope. J)iscuss the kind of waves formed and how the 
point moves^ 

Haye students mount a grid on the side of an aquariam or wave tank and use it 
to study waves generated in the tank. The waves can be studied by floating wood chips 
and observing how they mpve, or by attaching pith balls to a piece of string anchored 
to the tank*s bottom and watching wave, movement reflected in the balls. Features to 
be studied should include wave length, period, height, speed, and orbital motion* 



slope. 



Build a slope in a wave tank and study the behavior of waves\fea]cing on the 



Media Resources 



HtMS 

WAVES ON WAIER. 16mm. 16 min. sd. coloi;. 
Ency. .Britaiuiica^Ed. Corp. . (from the 
AGI/EBE Earth Science Program) 

TSUNAMI. 16mm. 28 min. sd. color.>V ^ 
National Oceanic and. Atmospheric ' 
Administration. V ■ ^^^^^^^ 

OCEAN TIDES. 16mm. 14 min. sd. color. ' 
Ency. Britannica Ed. Corp. (Bay of 
.Fundy) 



HIM LOOP 

WATER MVES. 1 color film 
Ency. Britannica Ed, 



loop^ 



SKflJtS / 

•WHAT ON EARIH?' 



SLirprSET 



Bascom, Willard. 1959. Ocean waves. SoientifiQ Ameriacm 201 (Pjjg.) : 29, 74-84. 

Bascom, Willard. 1964. Waves and Beaches: The DynamtoQ of the Ocean Surface. New' 
York: Doubleday and Co., Inc. ' ' 'i 

National Oceanic and Atmospheric Administration. Our ^Reetiesa^TideJ. Washington, 
DC: U. S.' Government Printing Office. , \. 




Segment Synopsis 

The beach is the interface between water and land. In THE BEACH IN 
ACTION, students take a walking tour o£ this interface, lodking arits fea- 
tures, beauty, and d^gers. The structure of summer and winter beach pro- 
files is discussed*;' along with rip cyrrents, sand transport, off shore bars, 
long shore currents, and tl\e conversion of rocky herdlanck to sandy beaches. 
The 'walk closes by suggesting that the processes at worilc on the beach cause 
problems for man' when he tries to live along the shore. 



Concepts 



Ocean waves acquire kinetic energy from 
tlje wind.\^ 

Ocean waves and tides are fonns of J 
•basic wave phenomena.' / 

Waves ultimately transfer energy to. 
tihe land's edge. 



• Ocean waves concentrate energy at the 
coastlines- of the world. 

• Landscapes are constantly changing. 

• At any scale of observation, land- 
' scapes may be divided -into those 

r area? losing material and tl^se re- 
ceiving material. 



, Objectives 

After watching this segment and com- 
pleting appropriate follow- 15) activities, 
the student should be able to 

; - ,# explain and illtistrate the^ 
breaking process of waves 

« explain and illustrate how 
wave energy is distributed 
along a coastline 

■ ' ■■ ^ ' '- " ^ '■ 

• iaei|[tify the major types of 

coastline features occurring on 

a sand beach ' 

0 explain the concept of change 
as it applies to coastal 
lahdforms 



explain and illustrate the for- 
mation and destruction of 
various coastal 'landfprms on 
a sand beach. 



- Before vievring tiiis segn^ht; ^^1^ should undefstsind' the foUovdLng terms: 
surf , fore shore, bem/;back bea(A, 'f6r^ 

Have stiideiib'^rispaye displays illustrating one or inore of the following topics: 
• seasonal beach profiles, / beach features in a profile, off shore bars, long shore cur- 
rents,', ■ ■ ".^Fi • • ■ • ■ ' • . - . : 

Have students, .^et up a stream table and generate waves to fom a typical beach 
profile for a straight beach. Modify the beach to cause, waves to strike obliquely 
and then study hoi^ the waves transik)rt the sand. Have students create an irregular 
shoreline and study the actions of the waves iipon it. 



Have students construct an exhibit showing' how: a .f^^^ 
they should do i£ th.e>^ are caught in one, f r ' . r 




HIM SUDES -.jf^ 

THE BEACH: A RIVER OF SAND. 16nim; 21 min. WHAT m EARffly^^^ECE SET 6/17/3. 
• sd.' color. Ency. Britannica Ed. Corp. '.^ky^.r 

(from the AGI/EBE Earth Science Program) i./' . - ' - 

Teacher References; \4 > 

Baker, Simon. * 1917. The Citizen's- Guide to North Caro%^riai^''Sniftzrig:%let8. Raleigh. 
NC: UNC Sea Grant Publication. ' -vi ' ' 

Bascom, WiUard. '1964. -Waves and Beaches: Thehim^da^oXM;^^^ New 
York: Doubleday and Co., Inc. ■ ' ]i^-^f'' Mf^ ^^-- '-'^- 

Exline, Joseph D. .1975. Individualized. Techniques .'foAm'eJIa^^ 

Englewood Cliffs, NJ:. Prentice-Hall, Inc. ' ■' 




Land Meets Sea 

Shorelines Around the World 
A Naturalist Looks at the 
Outer Banb 




Program Overview 

Program Eighteen continues the exploration o£ the land - sea interface begun in 
Program Seventeen, This program looks first at the types of coastlines that result 
when various landforms meet the pounding surf. In the second segment/ a mar iiie ' 
biologist looks at the living systems along the shore and relates thfem to , the ever- 
changing coastal interface. , . - •. 



Textbook References 



A SEARCH FOR UNDERSTANDING 

Gh. 10-7: -The Shoreline, pp. 326- 

MibEi^^EARM%l|?f CE 

Oi. ,14: :#K:;^fi^ 296-313 



EP^.scimcEi.'iM 




earth: SCIENCE:, IIS 
No references 



FOCUS ON EARTH SCIENCE 

Ch. 12-5:: Shore Processes, pp. 

235-238 • 
Ch. 12-6: Shore Deposits, pp. 

239-247', . . . ■ 

HOLT: EARTH SCIENCE. " ' ^r-'t' 
Ch. 3; Shaping the Land,. ppJ - ' ♦ 

• • 43-62 ,i . ^ 

INVESTIGATING THE EARTH 

Ch. 10-7: the Shorelines Have 

• . Moved, pp. 226-228 

OUR ENVIRfMeJT SPACE 

Ch. 19: Work of Waves and Tides 
Upon the Shore, pp. 402-408 

PATHWAYS IN SCIENCE 
No references 
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student Readings 

Adams, George F., and Jerome Wyckoff. Landfoms. New York:"^Westem Publishing Co., 
Inc., 1971. ^ . ^ • 

Brokaw, Dennis, and Wesley Marx^ The. Paoifio Shore: Meeting Place of Man and NaUire. 
New York: E. P. Dutton and Co., Inc., 1974. 

Carson,, Rachel. . The Edge of the Sea. Boston: Houghton Mifflin Co. , 1955. 

. Coltoii||J|i>Bar^ "'Momitains Top Off New England." National ffeo^rop^ie^ May: 1951, 

Ellis, William S. "Lonely Cape Hatteras, Besieged by the Sea." National- Geoavavhic, 
Sept. 1969,. pp. 392-421. ' . • / . 

Pr ingle, Laurence. Estuaries: Where Rivers Meets the Sea. New York: Macmillan ^ 
Publishing Co., Inc. 1973/ - 

Porter, Hugh J., and Jim Tyler. Sea Slplls Common to North Carolina. Raleigh^ NC: 
Dept. Natural and Economic Resources, Division of Commercial Sports Fisheries, 
, 1971. , . 

Rhodes, Frank. Geology. New York: Western Pybl^shing Co., Inc., 1971. " 

Robert, Bruce, and David Stick. Cape Hatteras Seashore. Sgnta Barbara, CA: McNaliy 
and Loftin, 1964.' 

Scofield, John. "Character Marks the Coast of Maine." Nationdl Geographic^ June 1968, 

. pp. 798-843. . " : • 

Teal, John, and Mildred Teal. Life and Death of a Salt' Marsh. New York: Baii'4ntirie 
Books, Inc., 1974. ' . 

Zahl, Paul A. "Oregon's Sidewalk on the. Sea. *^ Nationat^-^ogrciphic^ Itov. 1961, up. 
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Segment Synopsis 

Shorelines around the world vary widely in their history and appearance". 
Traveling from Maine to Alaska, Hawai,i,. California, Mississippi, and finally 
^fox^jl iCairolimj^ the different types of shorelines ; ; 

that/exist. Siimergent., emergent, an^ foms are Considered along with 

volcanic, faulted, anlr glacial forms. The segment closes with a look at the 
barrier island as a shoreline, stressing that this is only one of several 
kinds of shorelines. ' 



Concepts 

« Waves ultimately transfer energy to the 
■ land's edge. . ' 

• Ocean waves concentrate energy at the 
coastlines of the world. 

• Landscapes are constantly changing. 

• At any. scale of observation, landscapes 

• may be divided intg those areas losi,pg 
material and those receiving' material. 

• Landforms at the sea's edge are a pro- * 
duct of wave and current action on a 
rising, sinking,, or neutral land sur- 
face. . 



Objectives 

After watching this segment and com- . 
pleting appropriate follow- iq) activities, 
the student should be able to . . V 

■ : ^ explain and illustrate how 

wave energy is distributed along 
a coastline 



identi£y-the major types of 
coastline features 

explain the concept of change 
as it applies to coastal land- 
foms ' ' 

explain ind illustrate the for- 
mation and destruction of 
various coastal landfoms 

predict some effects of chang- 
ing coastal forms on^particu- 
lar areas. 



Learninff.' Activities 



Before viewing this segment stj 
emergent shorelinisj submergent shoi 



Its should understand the following tems: 
itie, barrier islands. 



V 
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Have students, create posters . advertisih^JrVgii^ous coastlines aroiind the vrorld. 

■•' sr. ' : r^;ji;£\r;^^ ' " ■ ' ■■■■■■ 

Havfe students study ni^jpg and air photbsf^ -of 't^ submergent ani emergent shore-r . ' 

lines. " ' ' ■'.'..':;;'"■*■■''■*'■ ' . ■ ■■ 



Have students view a series o£ slides shotiring various coastlines and decide 
whidi type p£ land -sea relationship exists^or^each. 



Media Resources 



HIMS 

MARI^E EROSION PROCESSES: aiF^ED COASTS. 
16nin. 11 min. s'd. color. Macmiilan 
Films. " * 



\ 



IHE EARIH: COASTLINES. 16iiim. 11 min. Sd. 
color. Coronet Filmis, 1969. 



HLM LOOPS 

COASTAL PLAINS: PARTS I AND II. 2 color 
. film loops i Hubbard Scientific Co. 

^COASTLINES PARTS I AND II. 2 color film 
loops. Hubbard Scientific Co. . 



WATER ECOSYSTE^B'.?|v■^o Colot film loops. 
Hubbard Scierteific Co. 



SUDtS 

mT-ON EARTH? SLIIE SET..d/18/l. 

WATER EROSION AND UEPOSITION. 20 colpr 
slides. •Hubbard Scientific ^Co. 

ERpSIONAL features! 20 color slides/ 
Hubbard Scientific (from 
the Landform Features slides) 



Teacher Refei«nces^^^^ 

Faxmer, Francis; Broker > David; and Frankenberg, Dirk. 1976. Eaologioal Determinants 
' of Coastal Area Management. V. 11, An Overview. Ralei^, NC: UNC Sea Grant Pub- 
lication. 

Katauan, Michael P.., and Ingram, Roy L. 1974. Sedimentary Struoturea of a Modem ■ 
Lagoonal Environment. Pamlico Sound, North Carolina. Raleigh, NC:. UNC Sea 
Grant Publication. <: ' 

Riggs, S. R. , and O'Connor, M. P. 1974. Relict ' Sediment Depoaite. in a Majo^, Trane- 
gresaive Coastal System." NC: UNC Sea Grant Pthlication.' 
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'':HaW stiide^ a model. o£ a typical barrier: iislar^^ it as the 

center o£ a display explaining how wind and water caus^; t|ie ;i$i^ shift. 



Media Resources 



. FILMS . ■ y \. . 

■ BE^ SEA MEMALS. 16innv. - 11 min. i XIFE BEIWEEN THE TIDES. ;-16niti. 11 ^ 

]y..;'^r, r^'^^ ^ Britaitoica Eid. //i/if^ .sd. color. ' Ency 

^^'i.f^;-•^:^Coip.• ; nica Ed^' Cbip; ' ■ " 

. ■ ' * . * ''^^ ■ < ■ .. ■■■ .V">':"'.^v-' 

, BILLim miMR MARSH. l&pj:; .;44 m sd.} THE.SAIT MARSH: ^ A^'QUESTIQN OFm 

coipr> ^^^ • leninv 22:tnin. ; sd. co^iC^^;=: E^ 

>^:S^-;'*^r:-i:'^-e ''.'-K ■ Britanidca'Ed.'Gdrp;''^^'^^-;^'"^"'-^^ 

CRISIS IN Ms?n|AR^^^^ : \- ^ .:v.-v'y-: ; - 

color. v.^inCT:TFen^ • ■SAL* 

. • ■ ESTUARINE-- HEI^ra^ jvdji^-^^^^ - ■ ■ 

■ . color. : .^^itijqx^^''^ .:;;^?^;^v'?"^^ , * ' .. ■ " 

. Atmospheriev^ii^^ / sd- -v 

ESTUAIQ'. I6iiim. ;2is;;im • / W"^ > 

■■ TalldJlg.Picturekv:•<■■.:^y/^^ . \ - . , ' ' ' 

' . ' ■ > ^ ' ^:wV; - v^^ WHAT ON EAKlHtV-^^^ 



: ■■■ ^'"-v■•^■■;- 



Bascom, Willard^ ' 1960. Beaches . bcn,enHfi& Amex^ 203(Aug) : 32 , 80-92^ v '^^ 

Graetz,' Karl Ei 19.73. Seqcoast Manl^ of the CarolinoB^ fbr^Co^ 

. BeautifiodHon» Raleigh j NC: U. S. I%t/ o£ Agriculture/ Soil 
■:. 5^rvice. ■ ' , >./-,: :., ■■■'^-'v. \v -.-v 

Pilky, Grin 'H.,^&rr;; Pi^ . Boid td Liv^^^ 

With an laldnd'^^ a HandbQph to Soqua ' Banks North'" Carolina. Raleigh, NG: ,iN-.r X^^^^ 
DeptV o£ Natiiral and Econonut . ' ^i^^^ < ■ ' ? 

Silbeihom, Gene Mv::'..1976w. Tidal Wetlmd Planta of Virginia. . Ed. Series No.' ■ ■• 
19. Gloucester, I^int/VA:./.I^^^ ; 1. : 

U. . S. Geologic^' Survey^ 1975.^'' -^i^merged and Emerged Coas tat Vtalk 'Province^ - 
Cape,Lp^ Car S. Geologiic^$^ 

l-i''";';'' '»A''"-V ■ * * ■■ . ' ■'- ■* ^' • ■ .■..ii'/''o/'' J ■i. ■ . ■ 
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Wind and Sar^^ : 
The Beach is a > 
Y^ry Special Place 



Program Qvemew " 

. This ^xp^m ^(Sn(^l^^ five prpgraiiv sequence dealing with oceanography and • . \ 

- shore processes. It ..>§eins appropriate .titat segments in. this^^xograIIl•l9ipk at ; 
j'C:\:^t:Jii^ ijxe^ iiKJtion o f : the Atl anf ic Cp^t *B iarrler is lands^^'gnd- ;with mah^ 5 [ efforts 
> -v f6 "cKiii iS^gilientTQrie' studies -the^fiat^^ sand ;^d its -behavior i'-f^ \ . ^ 

ment TWd exali^ " ; * ^ 



■I: ■ 



Textbook ReMreric:e$ 



A SEMGH FOR 
^J'* 01^:7-1: :Wind Deposits / i^^ 

^, ■ V -^zi*-'^ ■ ■ •■^■^ I ■ . 

r.^Pif ;2iQ^l • . ^ Us'|i\g]'^urvjCi^ • 
, ' Of Earth Sd^^ 

. -.'^646-651 : ■■ ^^'r -'^h.r 
: .::'Ch. 20-4 .. Some Othfer Factors In 
. \ MakingVEnvironmiEjntai Choices, 
; ■ . ^ V, • pp. ; 662-66S ^ : ' ■ { , : ' ■ • / ' 

■ Ch. 'llcv WeathJsrijig ajid Erpsionj 

Ch; 24:. 'uipset^ihg Nature's 
; ; - *: . iBalahce , pp. 504- 521,;;^ ' : 

^PATiH«*s fiN (]TO'i^^VII^ / 

V A No references ' \ 

. ■THE WdRLD WE' LIVE. IN ' ; ^ . 

EiTO SCIENCE ; 

: \ ; Gh.' 7r4: ErSsion and Deposition ' 
: " bj?.iaie;to 'pE*. -141-144. . 
' : i^^^^^ and other 

. Landfarras; Created by Wind 
; ; Actioii, pp. 143-146 



E4I<IH SCIENCE: * IIS • . •. 

• ' Idea 7-4: A Cioiid.of Dust and a 
.^ -^ Hearty Cough, pp. ^ 255^258 

, ♦ FOCUS ON 'EARTH SCIENCE i . 
>' ^^"^ qi. 16: 'Wind, pp. 306-517 ^ . 

V HOLT: EAm SCIENCE ;. 

Ch. 3: . Shaping the Earth,, pp. 
.64-95 • / 

• INVESi'IGATING THE MtH . 
;. . Chi 9-9: : Water, -Ice and_Wind 
Erode *the Land, pp. 203-i206 

. ^ bim ENVIRDI^^e^ IN SPAQE ' 

,^CH. 20: Work of Wincte Upon the 
. Land, pp. 419r435 

V PATHWAYS IN SCIENCE - 

, ' II Ch! iS: Wind and Water Change 
the Earth's Surface, pp. 93- 

; ■■ , ,97 , ■ .: 

VI Ch- 1: Th4 Earth's ''Waters, p 
^ : . 292^298, - : • : , .. - 
. . . VI Ch. 2»: . Thfe iNature Of Ocean ^ 
■ W^er, pF^l- 299-303 M5f : 

'^'^ . VI Ch. 5: r The Citizens of the • 
Ocean, pp. 316-322 . > : 
■ . ' ■ ^"\,.' \ ■ ' . 
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Adams, George "F. , and Jlerome'Wydkoff. .tandforms,. New Yorfe • Western Publishing Co., 
•. Inc.-, 1971. ■. ■ ' ^-''i!- , . ^ 

Amos, William H. j'The Living Sand." ^National/ Geographic^ Jxme l%S,^pi^ SZO-'SZZ.. 

Jurg6nsen, K. M. . Know Your Mudj Sand and Water: A Praotioal Guide to Coastal Develop^ 
, went. Raleigh, NC: UNC Sea Grant Publication, 197$, (panphlet) , / 

kenney, Nathaniel T. "Our Changing Atlantic Coastline/' National Geographic^ . Dec. 
1962, pp. 860-887. * : , . ' 

McNeil, Ben Dixon. , The Hatteraaman. Winston-Salem, NC: John; F. Blair, 1958, 

Rhode^,%prank.^ New YoA: Western Publishing Co., Ind.-^ 1971. \ . 

Selti, 'Johanna.- The Dune Book: How To ^Plant Gras8es,'for Dune Stabilization. *V 
B^ieig^, NC: UNC Sea Grant Publication, 1976. j'^amphl^^^ * 

Stic](,''ii3ivid. ' Graveyard of the Atlantic. Chapel Hill, NC: Univ. of North Carolina 
■ Press, 1952. ; : ; ' . ' ' ' M 

Time-Life Editors. The American Wild^rn^'BS* : MDrristown, NJ:; '.Silver Burdett Co. , 
' ^ 1972-74. (a series of 22 titles about special ety\arqipents) . J , * 
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^ • Wind and Sand 



4> 



V Segment Synopsis ' f 

WIND AND SAND.'describes how wii^d affect the sands o£ coiastal lands. 
It examines the character qf, sand and its transportation by the^wind. The" 
segment also illustraftes .xhine formation^ movement, and/cross beciding. 



Obje^es 



Concepts 

• LancJscapeS are constantly changing. After, watching thiS »seginent arid com- , 
y ♦ .pJ.eting^appropHatP follw^ 

• At any scale of observation, landscapes ^ties, thp student should be able to 
may be divided into those areas Igsing ; 
material and those receiving ma^:erial, 

\ Wind afction of loos e^ materials Creates 
a unique set of landformsl ' _ . * 



r\ "identiigr tJie major types of 
' : vffifid^fom features ' " 



Wind- mutated landforms affect man'^ * 
activities in any area \^^lere. they exist. 



0 explain the^ concept bt chafige a5 
:it^ ajiiplies "U) wind-created land- - 
forms .V *, n 



\ explain and illustrate .the fot- 
'.^^tion and destruction of 
various wind- created landforms . 

• predict^ ^me l&if^cts of changing 
wind- created forms oii particular 
areas. • . " ^ ^ 

■ ■ ■ >■ ■ ■• .^ J 



* leammg AttivHies . 

Before viewing th'is segment *ifetudent^ shdiild faiow the meaning o£ the followiiig 
terms: , saiid, dune, saltation, cross bedding^ barchan,. sand sea. * 

.'•Jlave stxjdents prepare a displqjr, researfch pape^,* or pral presentation explaining 
how deserts fbrm aroj^d the wo^d." OtMer "pbssible topics include kinds 'of dunes, 
hoBi dunes form, and how dunes., move. , , ., • • j *, , , * • 

■■ ■ ' ■ '■ ■ ' 'i ' 

Have students prepare a display showing how sand grain^ refTect'-their oriein 
:and history." v .. ^ , ^ , . 
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Students in sandy regions may wish to plant holding grasses or erect sand 
fences to study the effect of these measures on^ erosion. • ^ 

Have students demonstrate the process of saltation. Use a fan or vacuum 
cleaner to blow air on a sand pile and observe' the results. 



FILMS 

• SAND. 16mm. 
- Films. 

DUNES. 16mni. 
Films. 



Media Resources 

10 min. y~5d. color. Pyramid 



7 min. sd. color. Pyramid 



SAND: IHE DESERT IN NOTION. 16mm. ll 
f min. sd. color. BFA Educational 
Media. ♦ 



SUDES 

WHAT ON EARTH? SLIDE. SET 0/19/1. 



EROSlONAL FEATURES. .20 color slides. . 
Hubbard' Scientific Co. 

WIND EROSION AND DEPOSITION. 20 color 
slides. Hubbard Scientific Co. 



Findley, Rowe^ 1970. /Death Valley/ the land and the legend. National Geographic i 
137 (Jan. yi 63-103. ' ' ' ; ; ' 

Woodhbuse, W. W. , j/. ; Si^Ca> E. D^,j( and BropfeyS. W. 1976. Ten Years of Development 
y^of Man-Initiated Coastal Bar^rier Dmes in Mrth , Carolina. Bulletin 453. Raleigh/NC: 
Agricultural Experiinent Station, N. C. Sta^e iMiv. 




The Beach IS. a 



Veiy 




iai Place 



Segment Synopsis 



This segment traces man's activities on the barrier islands and 
sounds q£ the Carpi inas from darly colonizatioii to the present, "An 
effort is. made%to build a picture of the effects of man^s atctivities 
on the coastal zone and to show what has happened as . a result of in- 
creased use and misuse. The segment closes by suggesting that each 
student wi-n - havrff'to. help make decisions, that will decide the. des- 
tiny of the coastal lands-^a destiny cau^t up in a battle between 
man and thie sea. ' • 



' Concepts 

• Man*s .. efforts to coi^pTol shorelines 
must respect natural processes. 

* • • ■ ■ '. ' ■ ^ ' . 

9 " Lan^iforms. at the sea 's edge are a 
Vproduct of wave and curi'ent . action: 
on a rising, sinking., or neutral * 
land surface*. 

• At ajiy scale of observation, landscapes 
may be divided into those areas losing 
material and those receiving material. 



Objectives 

After Watching this segment and. com- 
pleting appropriate f ollowriip activities , 
. the student should. be able to 

■ ■ . . " . ' ' ■ . ■ . "• 

^9 explain the concept of 'change- 
as it applies to coastal land- 

foms; ' 

*'.'''■ 

. / 9 explain and illustrate the 

formation and ^destruction of > 
_ ' vai'ious coastal landforms . 

^ predict some effects of. man's • 
efforts to changje coastal fpims 
. in particular areas 



Learning Activities ^ 

Have students organize a class debate analyzing the pros and cons of coastal . ' 
development. - .. .\ ^ ■'7 ' 

■ • - ■ ' • ■ / ■ ' ' , ■ ■ ' ■ 

Before yieyring this segment students may wish to research the effects of storms / 

on developed beach areas by reading accounts of storms in back igsues of newspapers 
and magazines . . " • . ' 
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'.^Organize a poster contest promoting the protection o£ barrier islands and other 
•natural resources and the preservation o£ existing natural areas in the United States., 

Have students choose a particular coastal area^ research the effect of develop- 
ment oh its shoreline erosioxi, apid decide oh a course of action to correct any :. ^^^^^^ 
damage,' " ■ " 

; Media Resources - . . 

BUMS -'^^ ^i^'} SUDtS i 

THE NEW JERSEY SHDRELINE. I6mm. 18 WHAT ON EARIH? . SLIffi SET 0/19/2 - '■ ' 

' min. sd. color. Environmental . ,. '. 

Films Inc., ■■■^ ■ ■ \ 

NEN AT MY. i6iiin. 25 l/2j:min. sd. color. 

King Screen .Productiqlft^ \ ■ 

Teacher References 

Hitchcock, Stephen. W. 1972. Can we save our salt marshes? National Geographic . 
UlCJune):- 729-765. w, . 

Owens, David W. , and Brewer, David J. ^ 1976. . Public Use of CooBtal Beaches ^^lei^ 
l^G: UNC Sea iGrant Publication (pamphlet) / . ; 

Pilky, OiTin'H.,.Jr, ; Pilky, Qrrin, H. , Sr.; and Turner, RptJb. 1975. How to Live 
with an Islandj A Handbook, to Bdque Banks ^ North Carolina. NC: N. C. 

Dept. of Natural and Economic Resources. ■ 

Rasmussen, Frederick A., and iyjDCqnsulttots. 1978. Coastal .Awareness : A Resource 
Guide for Teachers in Elementary Science... Washington, DC: '.Office of Coastal 
Zohe Management, National 'Oceanic and Atn Administration.^^. 
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phenomena related to the solid;^,^^tt^^^^^ 20 J 

• 'through 29 o Program' 20 is- devoted to mineirals, ;f;^r^t^^ second as 

collectible objects o . Programs 21 through 24';05q)lQ^^ in . 

. /land building: the rock cycle, the theory of- pia^* "t^aifl^ 
and earthquakes, , arid, the landforms and rocTc types produced b^'^^l^lfeo^ 
inorphic processes. Programs 25, . 26, /and 27 consider processes. tliaf iW^a'r^ 
. rocks of the crust- through physical and chemical weathering: streain'. erosibil , 
glacial erosion, underground water, and the formation of sedimentary rocks ^ \ 
' 'Program 28 combines many of the niajor. ideas from earlier programs to trace the 
life cycles of mountains,, plains, and plateaus « Program 29 closes the geology 
sequence and the entire series by considering ^the vast e^arise of geologic time o 

. lliroughout, the geology progriams portray the earth as a^ special place in : 
which man is a relative newcotner with a . unique role to playo Studerits are en- 
couraged to view, themselves as stewards of the earth with major responsibilities 
to protect the planet for future genjerationso 
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Bailey, Sir Edward. 1963. Chco^les Lyell. Garden City, NY:^:.!^ 

•■ 'Inc. '. ■ ■ ••. 'hi^'^''^- 

. Berry, Leonard G., and Mason, V'Brian. 19S9. Mineralogy~Conaepi8'^;;D^^ 
: DeterminaHona. San Francisco: W. H. Freeman and Co^ • ' ^Vv^^^^^^^ 

Blatt, Harvey; Mddleton, Garard; and ^4Jrpr,Ray^ond. 1972. /..d?^^^ 

Rooks. Englewood Cliffs ^ NJ: Prentice-Hall, Inc. ^' ;'^/^.:(v^>^^^^ 

Bullard, Fred M. 1976. Volcanoes of the Eca^th. rev. ed.;5' ^^itt,:^ . ' 

Texas Press.. •• v^^ 



Dunbar, Carl 0., and Waage, Karl M. 1969. HistoHcat 

ey and Sons, • Inc., '•;v;';''^"VAv;V:v 



York: John Wiley 



• Holmes, Arthur. 1965. . Prinaiples of ^ysieal Geographylli')^^ mi^i Press ' 

Hunt, Charles B. 1974,. Natural Regions of the Urdted^^ika±&$:^^^f^ -\ 
;,, Francisco: -/W. 'H. Freeman and Co. [■■v. ■ -i^y'-^i^i^-'-^-^^^ 

Leopold, liuna A. 1974. Water-^'-A Primed, ^^sfy^j^t^ Co. ' ' 

MacDpnald, Gordon A. 1972 . Volacxnoesiii' i^^^ ^ • 

..■-•■;;^.,inc.. . , •■:;.v'^'''V ' .'. -s'^ •• • . 



Piif^mi:^ V.^ ana JCnhpM^^^^^ Roc^rand^itoi^^ ed*^ . v' " 

/: An Introduction. to HistoHodl Geol^^ ' 
Strahler, Arthur N: 1971.. J^i^ JSaienaeJ^^^ Row. 

" - • 1975.' I^ysical\C^ogvdphy. 4th ed^l .^e^^^^ Sons 

Inc. ■ ' \- * •■■ \^ '/■|:■:Vv'';■;;:.;■v''■^/^ ■■ 

Thornbiu:;)^^ William D. ; 1969. ^ Priipi0e0 of (^prrvrp^ York: 
JiShh'Wiley and Sons, Inc.' •'■^"-^ ■■■^^r 

W. S. Geological Survey, Teacher ^$ PaqU^il^foT.^S^^ Restbn, 
VA: Geological Inquiriries Gitnip/ W.v^ ^'^ ' 



PERIODICALS 

EARIH SCIENCE, bimonthly.': ; 
GEMS^ MINERALS, monthly! 



Vj^ RC)^ 
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Minerals and Man 

The Magic of Minerals 

Jarhes Dana: Father of Mineralogy 

Whats a Rockhound ? 



^ Program Overview 

The world of .'Mnerals is a science as well as an excitdjig hobby for many. This 
program begins with an exploration/of the way minerals- are formed and thq properties 
that^result from crystal structure and grovrth. It traces the history of the science 
and describes the aura of mystery surrounding certain famous stones. The second 
segment chronicles the life of James Dana, who is considered to be the Father of 
Mineralogy. .In the final portion;, students meet ^a roql^iotaid. ^ ^^J^^ explains 
his hobby and its rewards v/.li^^^^^^ 

techniques. ■■ • ^ ^^^.^i;?"^^^^^ . ■• 



Textbook References 



• A^SEARCH FOR UNTERSTANDING* 

. . Ch. 3-1: Elements of the Crust, 
pp. 84-89 . 
Ch. 3-2: Some Ways of/Identifying 
V Common Minerals > pp. . i89-98 . 

ty. ,.Y;6h;:'3^^^^ The Shapes of Comfnqh^ 
V-h ■ ' ; > r?:'MiJerals , pp. 98-102 
;.V? 3-^4^ . The Specific GravityyiSf;:. 

jvjX^ Minerals, pp. 102-105 

-^O^ir>$<:<Ch. - 7: Earth'Chemistry, pp. 138-^ 

S^^ilpCh. 8: Materials of the EarthVs 
y^^mM' \ Crust, pp. 153-181 

^■fetovv ■., .• ; ■ . ■ ■ ■ 

pfeg^E^O^l^ IN OUR. ENyiR(MlENT. • 
W^M^<^. '' Ch. . 5-1 : Earth Material^ . Common . ' 
^Jp^v;^^^. V'. and liicommon, p. 112 
^'^"'^;tl'>'.Gh. ^5-4: Properties of Minerals, 



.pp. 113-114 

;5-5: Determining the Hardness 
of Minerals, p. 115-116 

. Other-Pr^ertdes o£^^^ ~ : 
' V >^ '-^ ^ Minerals , p . 11 6 ' 
:^:&VV.^lGli. 5-7: Minerals That Make Up 
^iri^if ■ the Coimion Rocks in the Earth^s 
: ; . Crust , ; pp . 117^118 



• 'THE IVDRLD WE LIVE IN 

Ch. 2: The N&ture of; Minerals, 

pp. 9-^20 . _ 
Ch. 3: Identifying the Rock 
FoimLng Minerals , pp. 21-35 

. EARTH SCIENCE: A LABORATORY APPROACH 
: 0^^ mZ: Sort ii^ of Earth. 

Materials During Cooling and 
; Hardening,^ pp. ' 164-;165 , 

\ EARTH SCIENCE: .IIS . ^ - 

Idea 3-2:Minerals Carry ID Cards, 
pp. 85-88 

: ' Idea 3^3: A Squeaky Experience, 

pp. 89-92 
Idea 3-4: If It Itches, Scratch 

It, i^. 93-96 
Idea 3-5: . The . New Wet Look, pp. 
^ 97-102 . . • 
Idea 3-6: that's the Breaks, pp. 

103-104 / 

i -FOpUS m EARffl SCIENCE - 
Ch. 3: Matter, pp. 44-62 
: Ch. 4-1: Minerals, pp. 63- 7a 
Ch. 4-2: Identification of 
Minerals, pp. 7Xr83 • 
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• V HOLT: EARTH SCIENCE . .. 



♦ OUR ENVIRONMENT . IN SPACE 
-~ *ChA4-: — Realms-o£-Mat-t^r^pp~64-» 
• ^ 66 " 



• INVESTIGATING THE EARTH 

. Ch. 2: ' Earth and Nfopn mteriais, PATHWAYS IN SCIBJGE 

.w^^^^ 26-48 /; I Ch. 6: Minerals Are Different 

^ * -^^" '^ '--^ I^Vvnjt Sc^^ - 




I CS0^ Pollening 1±e Traii^j^ 
Nj^herals , pp . 36-40 . 



Student Readings 



Atem, Joel E. Man-Made Crystals. Washington, DC: Sndthsonian lhsiSitution Press, 

. Berry',: James. 'Exploring Cry$pxlp\ ^ew York: Madnillan Publishing- Q^v . Inc. , 1969. 

.' Bjoltih, Lee-, arid ifehn l^^ Mineral Picture ^ Nevr, YorJct 

.. ■;■^\^""^Charles■ Scribite^^^^ ' / 

• . Gems J.n^'^^^ ed* Washingtbif :• 

'^;.V"J^^~"^oni^ 1972;. ' -v i ' 

'^^^ liisautels , Paul "^i- At^r^ral Kingd^ Grossiet an^ 'IXinlap, Inc. ; l^^feV^ 

i^^l— The Gerh' Kingdom. New/rarlt: ■ ^Random House, ^Q'Tl.. ^\':-''k 
' ' Gems in,; th^ Smithsonian Inspi'tuHon. ^'new ed. Washington, ' Sniith-v 
• , .:' . -sonian Institution Press, 1972. ' : ^ -^^^ — • , 

;Holden, Alan, arid Phyllii . Singer. Crystals and Crifstal Grdioing. Garden City, NY:. \ 

Hurlburt, Cornelius, Jr. AteneraZs and Man. New York:. Rand^mi House, 1975. 

J&\^, Robert W."" ••Minerals of the Southwest..!' Mizona^HigJ^ays^ 5(1972), . 

pi^rP, '-Richard M. Wonders of Gems. New York: Dodd, l^ad arid Co v, 1963. 

; ' ' " . . 1001 Questions and Answers About the Mineral Kingdom ~lie^ Yovk: . Dodd^ 

~ Mead and Co., 1968. — . 

■ . 1' " ■ '.■ • . .. 

Sinkankas , Johii. G&nstones and^Minerals^ How arid Where to Find Them.-. rNew-York: ' . . 
D. Van Nostrand Co, , 1961. \ 

Sorrell, Charles A. Minerals of the World. New York: Western Publishing Co. , Inc. , 

1974.'. ■ . ^ . ' 

""'Wohlrabe, Raymand A. Crystals. New York: Jo Bo Lippincott Co., 1962.: 

Zim, Herbert S. , and Paul R. Shaffer.. Rocks 'and Minerats\ NevTYork: Western; - 
■ Publishing Co. , Inc. , 1959. _ 
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The ^4agic 
of N4inerals 



■ , Segiilhi Synopsis 'S^iM' 

. • :.-y THE. MAGIC rOE|i^^ introduces. -students to the sdi^nc^^Ef' ' 
mini^raa^ Thje'riegro^nt traces the his-toiy o£ man's kiiowle"dg| o£ 
min^T^^ii, froni.t^^ o£ primitive .'.man to the develdpheht o£ 

rto?i^s -^s:yst^ in 1854. ■. ;-gp^<;:ial emphasis isVgiven to the 

ray^ipi^^ $1^^ famous Hope Diamc^4 and other 'precious" 

ston^^fe,y- on the growth and sthzctirre o£ crys- 

tals. ::i;;;.xt.:^^^ the unit cell as the basic unit of crystalline 

^.structxire;;' ;By.ii^^ o£ special photography j, . students watch crystals:,, 
growing ; from ^ji-, melt . They see that crystals have i)3Lanes , axes , and 
centers . of s)^ The six basic cr)^tals are co^asidered in turn, ^ ' 

beginiiing with isometric ^and moving thrbijigh ^teJragGiial to orthorhonibic, 
hexagonal, monocliniCj fOnd.triclinic.^^^^ system's sym- - 

metry 'is illustrated with a,. model-^'^fol lowed, byvaetual mineral examples. 
The. segiT)ent-.COTcludes''t^^^ a series" of specimens' illustrating varioii^ 
unusual growth habits. 



Conicepts 



Earth materials behave according to 
basic natural laws. 

The physical .properties o:^ earth 
materials are determined by the kind 
and arrangement of atoms cbiT5)rising - 
them. 

Crystals, are orderly arrahganents of 
atoms and exhibit relatively unifom, 
properties. 



Objectives 



After watching this , segment and completing 
appropriate fdllpw-i;^) activities / the 
student should, be able to • 
' . ' ■ " ■ . ■ ■ ■ 
. • define the term mineral 

: : ^ exjplain how crystals-grow and, il- 
lustrate the six basic crystal 
systems with appropriate modes 
of symmetry. , - 



3 



Leaming^Aci^^ 

Have students ' make a ~di 
3ach mineral's chemistry^ , crystal :struQtUit^v and commercial use§. 

Have students prepare posters illustrating some facts of the science of 
nineralogjr^or depicting the live^ of famous 'mineralogists'. (See Segment .2) 
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If this segment is used, for review purposes^ have students prepare displays 
or posters illustrating the six crystal systems, synmetry, the unit cell.,.;, crystal 
growing, or mtjsual grovfth habits, ; 

-ilaiye students conduct #2-4: "Investigating Mass, yplme..ah4 B6nsity*V investi- 
gation from Miles F. \Harris's,etal. Earth Science Curried textbook ^ 
INVESTIGATING TEE EAfttl (1973), published by Hougjiton Mifflin Coifpany, . Boston, 
/^;Massachusetts, : ■ ' ■ • ', ' . ' ? ' 

Have Students (J^^ign and carry outi . their own experiments in d^st?d . growing. 

Se^up a^coopejc^tive proj a!rt, and s&ience ^teachers, td:^^ 

• StUid^iiits ^build^'l iv . ' ; " '" if 



Media Resources k I 



: niM . •. /• r' , . . , . 

EARIH SCIENCE: MINERALS AND ROGKS. 16iiin. -ABRIDGED^ GUIDE CRYSTALOGRAPHIC MDIEL 
17 min. sdi^^color. Indi&ha Uni^. ' ' CONSTRUCTl^ hiavy paper 

: FiM Libraiy;;^ . moi&ls. "f^War^ 

\': , ' Establishment., Inc. .1 

HIM LOOP ■ : , MOLECULAR MQDEL KIT, a collection of 

MNERAL STRUCTURE. 1 color film loop, spheres fand, connectors. Hubbard 

^, ' . Hubbard Scientific'^Co. " *. Scientific Co. f ■ \ 

^'SUDES ^ ^^^^ ^^^^^ / M^^ 

;.WHAT ON EARIIH? SLJDE SET G/ZO/l; . ; ^WARD^S; CELIAJLOID CRYSTAL^ 6 

• . * ' ^ crystal models. . Ward^s Natural " 

, / Science Establishment, Inc. • 



LATTICE MOIELS. models^ of atoms arranged 
I'll a solid, Wa;rd* & Natural Science 
Establishment, Inc. 



^^^^^^^^ y t 

-Berry, 'Leonard G. , and' Mason,. Brian. 1959. Mineralogy: Conaep-bSj DesQvip-biona^ 

Hurlbut, Cornel, Jr. , and Klein; Cornelius. 1977. Manml of Mineralogy A:ftet '^ Z?,' ; 
. 'Dana. 19thv ed. New York: John Wiley and Sons, Inc.; ' ^ - . ' • ■ 

Rapp, G. '-1971.^ Color of Minerals.-: -.BSCP Panphlet Series No, ,6, Boston: Houghton 
MifiElin-Co, :■•." .•,>/' ■•.■"■'■"'': \; , ' - 

Siiikankas, John. .1966. I^neralo^gy: A: First Coiarse. New York: Van Nost rand .'u 
- [■■[ "Reiijhbld (S). ■ ^ ■ ' ' , 

White, Peter T. 1974. Gdld, the eternal treasure. National Oeographia US{Jsn.): 

, -1^51... , ■■■■ : ■ ■ • .■ . . ■■ ■■ 

Zahi, Paul A.. 1977; Anier: . goldfen window' on the past. National Geographic J.52 * 
: : (S^t.).: 423-435. \ ' 




ib4 



Jante^t)ana: 
Father of Mine 




Segment Syn«|>sis 



individuals have infliferic^v- a branch o£ science ias profoundly 
as James Dwight Dana. This segment trances Dana's life and ''work, 
beginning with his birth in the village o£ Utica,. New York, ■ in 1813. 
It highlights his adventures as a student, teacher of mid^shipmen, 
explorer,, and teacher./ Special attentibn-is given not only .to Dgna's 
development o£ the first systematic treatment o£ mineral classification 
byt to the time period, in which he worked. » 



Concepts; 

Man's- mind IS his most important tool 
for iiivrestigating the ear^th. ^ 

Man's senses are used to make bbserr- 
vaiions ; . hiis mind, to interpret 
observatioris. V 

the physical properties of earth malt^rials 
are determined by the kind and arrangement 
of atoms cbnpr is ing them. ^ 



After watching this segment and cdn- 
pleting appropriate follow-iq) activi- 
ties, the student should, be able to . 

• e3q)lain.,^|yLW James Dana applied 
' his s^es " to interpret the 

basic properties, of earth 
materials 

• gi've examples of \mys in Which 
the physical properties of. 
minerals are interpreted by 
man's senses. 



Leaining AdivH^ 

Have students try to groiq) ■minerals according to different, criteria such as' 
size, color, and general shape. 

' Have, students read biographies of JaJnes Dana and other famous scientists. 
. . Have students res eard|^arly^^m^ ideas aiid theoiries. . 

Have students instruct .displays highlighting James Dana ^s life arid work. " 
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■ Have, styd^nts prepare displays .illustratirig .early-heli^^ — 
■ of; minerals .•' " : " ' ■ " ' 



.Mediail^urces 



SUDES-"--.-: ■ '>:v. 

WHAT ON EARTH? SLIDE SET; G/2(>/;2: . 



Boyer; David S. 1974. ' T^^ NatioyiaViko'gv^ 
Fenton, :1CSirrQai Laai^^^ Adams.- ■ 1952; . M<mt8 of -Ckotogy. "sQatden 

Switzer, George S.- 1971. •Questirig^^^^^^^ '^National (7e(?0'i?ap;iia 140(DecO 
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oile, of the mc^t popular hobbies countiy/*>'What 
V better way to learn abort^^ technique^' 
; than by talking to a rockhound. Jiih ifvi^^^ a: Tockhound wjjj^h ^is > , 

;* eight-year-old son need^^ to make-a ix>ck ra^ Sitnce then the - : . 

; : hot^by. has absorbed niDst of his-spare^ tiine. Ji5i introduces the hobby and ■ 
• ' science in an ,iil£orml .converM^^^^ After outlining his .identifitatiQn 
; • . px^eedur^^^^ Jim\demonstrates his^ method of cle specSihen^diwd. th^ ■ 
V 'si^le. tests he uses for identifying "miner^^^^ 

^ . n^3c;3^^ logical steps , 

' , '^tequired for i and -gain an .urtderstanding c>f the unique' £(nd • : 

. : altost ijniim ^ ^ . .* 



. j^lany scientific pursuits, can .tie con7 
verted ;into producti,>5b and ehjoyable 



hobbies.* v 



^^^^ ■ - P 

After Watching this . aegmeht and c 
^etiiiig appropriate follow-up 'acli^ 
the studi^t^ should be able! to . 



• -Earth^materi^'bd^ -^laiiji how single tests cqn . v..^^ 

, •'.-natural; las^^'- '^^K/^;.:; ./^. 'iden^ basic .ciyst^I :'•^y;,^';;V 

■■'^'' ■ ■■ '''' ^ -structure^^ '.^.V.'-^:;' 



• * The phys ic^y^ earth materials : < 

' ^rie det fetin||ied b>^ ; iifft? ; kt nd . and airail^smiBnt ' 
^ of ilfconS^ : 



. i . demons t rate' thb s equerite df . ^ 

siiipli^.. tests and I'bgic 4ised to 
V . identify minerals ; ;^ ; ' ■ '^i-' ' 

4 ']^ the kinds of . 

:^ '^roddioiiridSs'VltalT^ oiit a^'^ hobby,^ 



:.:.v: :. ^ • ' V • Leairorig 

; ^ ;|^^^ iabbiit; "rockhoi^^ ais va:;;hbbby^:ahd locatis the rtearest rock 

^d;i|[dneraLrtlubv ; ' v'-'" ^■ '■i'-S' "^V- .'• \ ■ : .V^*!^'-' " -* ' ' ' ' ■ ■ ' -v ' • * • ■/^rv- 

" , . ' Have stude^lts^ inve$^^^ ; / 

specific gravity,, cleavage^and fractiire.' Also include one/ or two sinple chemical 

•tests.v^— ^"-l' ■* ■ •'■ -^'''V:./^. ^■■.:^■>^; v-":^'--' • 



Pi 



: . Have students conduct #2-3; "Investigatixig Rocks "and MineraB" investigation 
frofti Mile9 F. Piarris's^-etv^l:Earth Sciencfe Curriaulum Project textbook, INVESTIGATING 
THE EARTH (1973) \ published by Houghtaa Mifflin Con5)any,. j^ston, Massachusetts. a 

Invite a local rockhound to demonstrate his hobby to your 5tu(Jents. 

. Hold a student rock swap at your school and invite ^udfents from nsearby schools 
to join you. . 

Have students write .and>produce 'their own mineral story using super Sum film; 
videotape, or slides. ' . t , . ■ 



Media Resources 



RIMS 

MINERALS AND ROCKS. 16mm. 16 min. sd. , 
-^color. Ency. Britannica Ed. Corp. 

Note: See the U. S. i^reau' of Mines film 
listings for films on various 
minerals and ijineral resources of 
different states. 



FILM LOOPS 

INVESTIGATICSnIS in SCIENCE: EARTH SCIENCE 
SERIES, i color film loop. Bailey- 
y Film Associates, 1970. 

MINERAL PROPERTIES PARTS 1 AND 2. 2 color 
film' loops. Hubbard Scientif ic^Co. 

HLMSiTRIPS ' 

I|ISOOVERING ROCKS AND MINERALS. 4 film - 
strips. > 2 recordings. Coronet 
Films,. 1970. 

ROCKS AND MINERALS. . 4 filmstrips.' 2 

cassettes. 'Learning Resources Corp., 
1974. • : 



STEREO STUDY BOOK ^ 

Tachter, David. STEREOGRAM BQOK OF RQCKS, 
MINERALS AND GEMS. Hubbar^j^Scien- V 
tifiG Co. " ^ 

NTS ^ 

CLEAVAGE COLLECTION, set of speciinens..^^ 
Ward's Natural Scienc^ Establishment, 
Inc. ■ ' - . • 

DENSITY ijaT.^ j^t of shapes. Ward's 

Natural -Science Establishment, Inc.- 

EARTH MATERIALS KiT^ quantities of %S / 
specijnens. Hiibbard Scientific Co. 

FRACri(»I COLLECTION. V set, of specimens, i 
Ward's Natural ,Sj:ience' Establishment, 
Inc. * 

LUSTER OOLLECtl^I. set of speciinens. - 
Ward's Natural Science Establishment^ 
Inc. ■ .4 

•. - , ,c 

ROCK, -FORMING 
. . on a tray. 
^Establishment, fticff 



SUDES 

MINERALS. 20 color slides. Ward's Natural ^ny^nj ' * ' 

. Science Establishment, Inc. ^ ; ROCK IDENTIFICATION KEY 

Materials. 



MINERALS. ipO 3pecimelfe, each 
ly . Ward ' s Natural Science 

Eai^ Sciertfce 



ROCKS AND TOEIR MINERALS,. 20 slides . 
ciety. for Visual Education. 

WHAT ON EAKmr -SLIDE SET G/20/3. 



So- 



if/^^^^ , ,Teachei»Re(fere||c^ i 

Difttrich, R. ,V. 4969v' Mineral. Tcd^^s: 9f-Hand-Speaimen Properties of 1500 Mnerals. 
■^NewYork: hfcGr^-Hill Book Co. ; % ■.. ■ * . 

Frondel, ClifflSrd. 1962. *The System: of. Mine ralogfftpf James ihighif Vana and Ed- ' 
•■ \ ward Salisbury Dana..' Z^K)ls. 'New York: John Wil^vand Sons*, Inc.- > ' 



. Pougji, Frederick H, 1976. AiTield Guide ty.R^kd oM 4th . ed. Boston: 

•Houghton Mifflin Co. « ; * ^\ ' . , 

Tennissen, A. 1974. fJatiire of Earth Materials. ' New Yorli Prentice-Hall,^ Ihc\ 




a ♦ 



^4 
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/ 
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# 4 



Qur Dynamic Planet 

The Rock Cycle ' 

The- Continents are Movirig 




This program begins a sequence vhidi 'cov^r^^^tfe maj^or^topics in physical geology, 
, What has and is •'happening to the earth's , crustlm^^a profouod, effect on our lives. 
Ldhg tenn changes have built mountains , plains, and^ia^eaus ;^'"^hoi:ter teim changes 
have resulted in canyons, deltas, and other surface fe^Eiire^ Gonto^iuiii^ processes 
also affect us as rivers change their course, volcanoes erupt, 
shake the crust. In this^program, Students "are introduced to the cSr^reJieiisive" 
ideas that explain how the crust is changing. The first segment examines tK§ 
rock cycle, illustrating each stage and. its relation to the others. ^Tiie second., 
segment traces the development qfi.the plate tectonics theory (continental drift) 
and deitonstrates h^w'^'that theory accounts for mountain building around the world. 



Textbook References 



'A SEAR^ FOR UNffiRSTANDl5lG 

Qi. 5-1: Crust ,*Mantle and • 

• .V Gore, pp.-150-153a) ' * | ' 
Oi. 6-4; The Restless Rocks, 

* pp.' 196-200 ^* ^ ^ 

#; . : ^' ■ 

M MODERN EARTH. SCIipNOE; ^ / /• ' 

€h. 10:- Movem^ts of the Earth 
Crust^ pp. 207-231 ^ > 



PATTERNS IN im ENVIRON^p^ 

Ch.* 5-14: .. Metamorphic Rocks-- 
The Link in the Rock Cycle* 
pp. 125-126 
Oi. 8-10: Floating Continents? 
. ^ pp. 237-238 
Ch. 8-11: Drifting Continents 

and the Earth's Iifte^ior, pp. 
i, ^8-239 , 

Ch. ^-12: Active Belts in the 
■ • V Earth'.s Crust, pp. 240-242 * 

TTffi WORLD WE LIVE IN' 

Ch. 14: Mountains, Plateaus, 
and Plains^ pp. 207*225 

't ■ • . 



,* EA8iH SCIENCE: A -LABORATORY' APPROACH , 
* . , Chi 8-1: ' Mountains Form the Earth-, ' 
' p. 163 • * • • 

* Ch. 8-3: Theories About Ma/jntain 
V Building, jp. 166-169 ^ ' 

EARTH SCIENCEV IIS ^ 

Idea 4-8: Even Rpcks ArS Recycled, 
pp. 157-160 , • 

Idea 6-2: Even the Earth Do6s Not 
- ^ Sit Still, pp. 207-210 ^ . 

FOCUS'* ON EAKIH SCIENCE 

Ch. 17-1: Diastrophism, pp. -318- . 
320 

(Sh. 17r2: H^ttemal Forces, pp. 

321-325^' .. 
■Chi 17-3: , Continental Drift Thepry,, 

pp. 32j§;,-336 / - 
•Ch. 4-3: kbcks, pp. 84-91 
::• . ■ . ■ ■ ' 

IJOLT: EARTH SCIENCE / 

Ch. 1: ^late Tectonics, pp. 16-42 
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INVESIjl GATING THE EARTH . 

Ch. 11:, Mountains From the Sea, 
pp. 233-258 J 



lG7 



• OUR ENVIRONMENT IN SPACE 

' Ch, 22: Bending and Breaking o£ the- 
. Earth's Crust, pp. 455-488 
Ch, 23: Rifting of Ocean Basils, and 
. . Continents , pp. 489-507 / 



• PATHWAYS IN SCIENCE 
• No references 




Student Readings 



'^4 



The DH f ting ConiTinents. ^en. York; G. P. Putnam.'^s Soris,' 



Anderson, Alan H. , Jr. 
1971. 

Calder, Nigel. The Eestlesa Earth. ^ New York: Viking. Press, Inc. , 1972, 

Colbert,, Edwin/ Wandering Lands and Animals, New York: ' E. P. Dutton and Co, 
1973. : ' 



Inc. 



New York:, Charles E. Merrill 



^len, William. Continental^ Drift and Plate Tectonics. 
.M^.lishing Co:, 1975. 

Golden, Treideric. The Moving Continents. New York:, Charles Scribner's Sons, 1972, 

Hamilton, Andrel^r>. "Glomar Challenger Drills Deep-Sea Peephole* Into Earth's Past." 
P^?pwZar ^cience^J^ 1971, pp. 58-60. ^ 

[i^irtzler, J .;; R. , and R.^>fi^lard. 'Troject Famous— Where , the Earth Turns Inside 
Out.'^ National Geographic;<iS^191S^y ^ 

Hyde, Margaret D. ' The Earth In Action><iiev^ York: McGraw-Hill Book Co. , 1969. ,i 

Institute of Geological Sciences, The St6ry\of the Earth. > London: Her 'Maiestv's 
Stationery Office, 1972. , \ V ' 

Lauber, Patricia. This Restless Earth. Newv^rk: Randm House, 1970. 
% ■ • 

Earthquakes I . New Scienti fic Ideas-^About How and my the Earth Shcicesh 

Nen York: Random House, 1972. : ^ ' ' ife. 

Ley, Willy. The Drifting Continents. New York: David McKay Co. , Inc. . 1969.' - ^ 
. . ^ ■ . ■• ^ ■ 

Marvin, Ursula B. Continental Drift: The Evolution of , a Concept. Washington I)G^i 

Smithsonian Institution Press ,1973. . ' 

Speicher, John. 'Tlate Tectonics: A Startling New View of Our Turbulent Earth.^" 
Popular Science ^ Jyjne 19^2,. pp. 84-89. \ \ 

Sullivan, Walter; Continents in: Motion. New York: McGraw-Hill Book Co., 19.74. 

Tarling, Don, and Nfaureen farling. C'ontinentaZ Drift: A Study of the Earth'^s Moving 
Surface. : Garden City, NY: Doubleday and Co. , Inc. , 1975. / . ■ 




Segment Syi^opsis 

THE ROCK GfO^ introduces students to the major processes th^t 
cnange. surface of our planpt.;, .The. segnnent begins with magma being 
thrown from the throat of a volcano. The cooling igneous rock i-s then 
followed as. lit hardens and is weathered with time into soil. The 
a eroded soil is ^transported and depbsite*d as a sediment, cemented to 
^forrn sedimentary rock and. still later subjected to the heat and pres- 
sure that results infmetamorphism. Xhe. result is that in this short 
segment,- students may follow earth materials through the ^entire rock 
cycle in a brief period of tirne^ The segment's emphasis is on the en- 
tire process. . It presents a model -which can be used -later to connect * 
. more detailed treatments of each phase of the cycle. * * 



Concepts 



• . Natural forces acting today are the 

same. as those which have been acting 
throughout the ages. 

• Minerals may indicate environments ♦ 
Depending on the conditions , the same 
chemical elements may combine to form 
minerals and rocks of varying ^com- • 
position and texture. * . 

• The.tocks on and in the crust change 
. in response to changes in their en- 
vironments. 



Objectives 

After watdiing this segment ajid^.coIii5)leting 
appropriate follow-up activities, the. 
student should be able tb : ^ ' 

* ■'■ . ■ ^1^! 

• explain the theol^, of fihi:^pr- < 

mitarianism as it relateiS'' to''vthe * * 

■. ■ rock cycle ' ; . . ' . . . ' 

« explain and diagram tlte- relation- 
ship of different kinds of rock- • 
V within the^fock cytig iand ,desci:ibe 

. how the cycle, responds to changing 
enuironments. , 



Learning Activities 



IJave students assemble examples of the major rock i'types and construct, a dis- 
play;'^ r ; > ^ . . > 

vStudents should be introduced to the following tems prior to viewing the 
segment: magma, igneous rock, weathering, erosioh, sediment, sedimenfai^ rock, 
metamorphic rock. However they should not l^e required- to mderst^d.lJieir^ 
in detail as ,p\e term will be emphasized in later segments. > ■ . ^ ' , . 
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j Have students co/lect photographs o£ processes involved'in the rock cycle arid •' 
construct a bulletin/board or display using the materials.' :!£- sppciinens are •• ' . ' • 
available they should be included. Students should stress modifications and ehahges 
in pathways that may occur in the cycle. . . ■ 



Media Resources 



FILM 

THE EARTH IN CHANGE:. THE EARTH'S CRUST. 
16nim. 16 min. sd. color. Ency. 
Britannica Ed. Corp. 



HIM LOOP 

ROCK CYCLE. 1 color film loop. Hubbard 
Scientific Co. 



HLMSTRIPS 

EARTH SCIENCE: THE ROCK CYCLE. 2 film- 
strips,- 1 disc recording. Society 
for Visual Education. ^ 

THE ROCK CYCLE. Solo Learn. 1 filmstrip. 
1 'cassette tape. Ward's Natural 
Science Establishment, Inc.V . . [^^" 



SUDES ' ■ '. M^'- 

WHAT ON EARTH? SLflJE SET G/21/1.,' 



TRANSPARENCIES 

THE ROCK CYCLE. 1 colbr. transparency. ■. 
Hammond Inc. , . . . . - . ; 

ROCK CYCLE. 1 color transpal-ency.;.^Hub-V 
bard Scientific Co. 



MODEL M . 

ROCK JJYCLE MODEL.,-: 24" x'i8!''!mo<3i^l, .20 
rock specimens - , tti)ba;M Scientific 

v- ''-.- Co. ■ ■- ■ : . •■ : i .., 



\ ■ ■ ■ ' ■ ■,. / Teacher Reference I' v'^ .. 

Singh, Raman J., and Bushee, Jonathan. 1977. ^lie<r6cl^^cycle.^ T^^^^ ■ 

Geological Eduaatioh ZS- (Nov): 146-147,. 'y-' ■■l^ij^'ff^''^^^ • ' 




tliiB Continents 
aie 




V/ ARE NpVBK^ .1,^ 

^^^^...'v theoi^'^pf'pl^te tecto^ The segment Wfegins with.' ;■ 

V ■ ^t/^tatemept of the theoiy;of ^u^tfoi^ problems that' 

. • : . ':}. : deyelo^^ to v:explain rook^ s^e^ence^ iri" the. jiorthern- , 

■ v/' V^^ -^^^^^ .The idea is (fev^op^^i^.hf$toric^ perspective moving - . 

- '^ iliiS^tstsy^.'TO ocean 

;( V / : : nia^ihet^feanxis on eitiher ^ide ' : 

' -^ ■ -J^ ^^'^^ Mfred Wei thers;: theory 

' ' -jF using models 

^ :Whii^^^^ Extensivb uise 6£ graphics. 

^^-o^^K^t^deri^s ^ • hdw^'^rt^.taV plates 'i^^ W^^^' "^i^s 

from;-6tf^^^^^^^^^ Ti^ey- alsbvsee' tfie ^lite' t^onic theory 

. suppQjr^ and 

' wlcahifi^i^ W9|*14,,. il^e Segment dntroduces subdue- ' 
tion* jbhes ■ s.liding:;|^^^^ cbnftacts stUii ; a§ the Sa^fAn^reas-^fl^ult' 

zqne^^ ^ It. cpnbiudi^;.,^^ ^£ crustal^ plate^ movemen^^l 

: / , ■ \ ■■ 




Objectives 



ce;s actiiig* this segme^^ and c<^leting ^. 

■■Lji.^^:^^^^ ..^^■j^.^-iL:^^ JcATT — — activities, th^ 




: account for > ;>\^'^^ eKplain the theory o£' imifoimi- 



face, donfiguratibn is wholly sa^ \ ' '•♦tei'i^nism as it applies to plate 

;./V\fact0T/^; • [C'^^^^^^^ l^^dtonics' y \^ • 

V toie' :thebry^ k is / X ] l^^^ inwlveii v; : 

1% .1^^^^^ :^,;*'^\.:^ • Wi theory o£ plate tectonics. V . ; 



. on"a,nk)re* dehise- mantle. v.> . . . ,»-,r^iL; ^ ^ ^i r ■ jt > ^ 

V, • ' ' ■: ' ; ■ 'v:^^*^^ exaii5)les o£ surface features 

• Tlie' ifeory 6f / ^at yield evidence of tectonal . v 

iK)se5 that .tllQ^a?;th's ^pye^l-. - ' ^rt. v^i^ tT.. ^..^^k» c w^,c^ ' 

. . • surfaeef ^xli^angejBent, is . d^^^^A^t^Hino^ • • * 

^ . by actiyilT'. in .the. inahtl 



^activity in the earth's cnist. 



EKLC 



. causfe;cpistal p^^ j * 



1 



learning Activities 



This segment may be used before studying folding"/ met ainorphisin!^ and other geo.^-. - 
LC concepts as arr introduction to the underlying- theoretical framework of geology . 
or as a review and theoretical answer to evidence previously studied. 

Students should be aquainted with the following terms j^ior to viewing the 
segment: continent (including continent names), crust, mantle, volcanic, 'seismic, 
uniformitarianism, isostasy. . * * • 

Have students' collect newspaper, accounts of volcanic eruptions and earthquakes 
. and plot them On world map which shows the physiographic, configuration of the ocean 
■floor; -, -'^ ■ _ ■ 

: Have students prepare models, displays or posters illustrating tiie structure, of 
siJbdiiction and rift zones . " 

Have students prepare a series of posters all using the same foimt, to show the 
.position of the contineints at various times in the geologic past. One possible source 
of information is the article "Continental Drift Reconstruction and Animation" 
*by C. R. Scotese and D. W. Baker in the JOURNAL. OF GEOLOGICAL EDUCATION, Vol. 23, ; 
No. 5 (1975),. pp. 167-171., . / ■ ^ . 

Have students try the activities described in' the following articles: 
^1. Beck, >fyTl, et'ai: 1977. Whid^ way is north? THE- JOURNAL OF ' 

■ GEOLOGim EDUCATION 25 (Nov.): 141-143. . • .^V. , ^\ 

'. 2. Wielert,' jan S. : 35§77. A teaching. strategy, enploying .polar wandering * 
' data. JpURI^'Of^GEOLOGIGAL EDUCATION 25 (Sept.): 106-107.^^ 



HIMS 

CONTINENTS ADRIFT. 16mm. 15 min. , . sd. 
color. American Educational-^ilms, 
1971. : ; [ 



DEEP SEA DRILLING PROJECT. 16mm. 27 1/2 
/min. sd. colc^r. Association— Sterling 



Resources 

niMSTRIPS 

CQKrrtNENTAL DRIFT I : A THEORY IS BORN. 
Solo Leam. 1 filmstrip, , 1 cas- 
; sette tape. Ward's Natural • 
Science Establishment, Inc. 



Films. 
Film) 



(a National Science Founciation 



sd.: 



NOT .SO SOLID EARIH. 16mm. 25 min. 

color. . Time-Life. Films, 1971. . • 

. ■■ ■ . ;. ■ 

THAT VERY SPECIAL SHIP. , 16mm. 27 min, sd.' 
color. ;RFIR Filmedia Inc. , 1974.' 
(a National Science Fotmdation Film)' ' 

THE RESTLESS EARTH: PLATE TECTONICS IHEORY. 
. . . 16mm. * 58 min. sd. color. Indiana 
IMv. Filjn Library, 1972. . ^ ■ 



CONTINENTAL DRIFT II: SEAELOOR SPREADING; 
Solo Leam. 1 f ij||tadp, 1 cas-. 
sette tape. WarjWipiRui'al Science 
/ Establishment, fnc.l . 



SLIDES 

WijAT on; EARTH? 



SLIEE SET G/21/2, 



MAPS 

PHYSIOGW^C MAPiS^ SERIES. 
• graphic Society. 



National Geo- 



GEOLOGICAL MAP SERIES. Geological 
Society of America. 
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Teacher References ^ 

Anderson, Susan H. 1975.' Nfan's 'first look at the mid- ocean ridge. WAA 
■ Jan: ..12-.19.'.-=.; ■ , * ' 

■ Bisque. Raman E. 1970. A-Jcontroversy is bom. The Soienoe Teaoher lT XP'Oril'): 

■■ . 35-41. ■■ ■ ■ ■ ■ , .•• ■ ■ •■ ■■ ., •.; 

Cloud, Preston, ed. 1970^ Adventures .in Earth History: OHginal Selections Fr^orri 
Steno to Present. San Francisco: W. H. Freeman and Gov ~ " ' ^ 

Davies, T. A. .1976. Five hundred holes and seventy- three holes in the bottom' of 
the <sea--some results from seven years of deep-sea drilling. Journal of 
Geological Education 2^: WS^ISA. - 

Kauffinjan, Erie G. 1976. Plates tectonics --major force in evolution. The Science 

. Teac^zer March: 13-17. ,» 

-■'.>•.•»,'.■, ' ■ ■ ' . . . ■. , ' • . _ . . . • . • 

. Korporaal, Arie, et al. 1978. How fast is the ocean floor moving? Journal of ' 
Geological Education 2t (May) : 104-107. \ _r 

Scientific American Editors ... 1976. Continents . Adrift and . Continents Aground. 
; .Readings, from 5(?i0nti/ie American. San Fr^cisco: W; H. Freeman and Go. 

Seyfert, Carl K. , ^and Sii-kin, Leslie A. 1973. Earth History dnd^^ P^^ 
. An Introduction to Historical Geology » 'New York: . riarper and Row. 

Wegenei:, Alfredi, 1966. The Origin of Continents . and Oceans. New-York- ' Dover ,"' 
Publications, Inc. * 

/Wyllie, Peter J. 1976. The Way\%he iJarth Works;: An Introduction to the New Gtobal 

■ ■« Geology and Its 'Revolutionary Development. New York: John Wiley and. Sons, / 






Moves 



Folds; Faults^ arid Mountains' 
When the E^rth Stakes? - 
Mountains are'the ' 

Wild Places of the Earth 



% Program OverView'^ . , 

These next programs, following the ijitrocjuction of the plate tectonics theory; look 
at the most discernible features involved in- the structure of the earth. Thp Wolds, 
faults, and. earthquakes th^t result from stress and strain on the crust are ;all . 
a part of the process of mountain building. This program^ opens %ith a photographic 
introduction to folds and faults, pro.ceeds to a^.^discussioh of earthqixsikes. as' the 
outward sign of tectonic activity and concludes -With- an excu^ high moun- • 

tain country, the first segment dealing with folds and faults is purely instruc- 
tional; the second attempts to recreate the feeling , of . ^^^^^ , 
the final segment is an attempt to' help students .urlderstsmi^^ in high 

mountain areas where few people are privileged to . ]^ / ' 



textbook Referertces : 

Gh. a-14: 



• A SEARCH FOR UNEERSTANDING: 
fe. .. Qi. 5-2: Forces Within the . 

■ : Earth, pp.: 154-159 . . -i 

Ch. 5r3: Rocks Change Their . 

Shapes, pp, !).59-165 
Ch. 5-4: . Earthquakes, pp.' 165- ' 
' ' 170 ... 

. Ch. 2-2: The Appalachian Hijghr 
lands, pp. 55-59 
Ch.. 2-4: The Western Highlands, , 
• V VP* 66-71 \ ;. : . 

Ch. 2-5: The Pacific doast; pp. 

Ch. 7-4: Mountains, pp. 223- : 

. .231'. ■ ■ ■. 

• NDDERN EARTH SQEI^CE ' 

' Ch. 10: Movements of the Earth's 
^: • - Crust, pp. 207-231 . 

. . PATIER^IS IN OUR MRCMCNT 

Ch. 8- 12: Active Belts in the 
Earth's Cru^itl,, pp. 240-242 
Ch. 8-13: Anqtli^r. Interpretation 
* of the Ear-^qiiake Belt P^-ttemj 
pp. .243-244 . . 



Rouse Belts , p. '245 



. TOE . WORLD WE LIVE IN : ■'. : . 
.. Ch. 12: Diastrophism, .pp.4 ' 182- 

' \ ■■".■■/m'.. • . -^t . . 

Ch. 15: Earthquakes, pp. 226-237 
: Ch. 14: / Mountains, Plains, and 
Plateaus, pp. 207-225 

EARHI SCIENCE:. A LABORATORY APPROACH^ 
Ch. 8-4: A Look at the Appaiachic 
. ' . Mountains, pp. 170^171 

Ch. 8-5: The Rock/ Mountains-- 
A Spine for the Continent, 
.- ■ ..p..:-17^2 ... ... 

Ch. 8-6: Mountain Building By 
; ! ; Faulting, pp. 173-174 

EARTH SCIENCE: IIS ' j • 

' Idea 8-3: Do Not Bend* or Spin- 
dle, pp. 287-292. 
; ^ Idea 8-4: It's Not M/. Fault, pp. 

293-298 ; :^ . . 



FOCUS ON EARm SCIENCE . ! ^ ;«V 

. Ch. 17: Crustal Movement, pp.. 318- ^ 
326, 335-352 

. Ch; 18; Earthquakes, pp, 353-373 . 

■ . • ' ' ' ■ ' • ' • _ * ■ ■ .'■»*■' 

HOLT: EARTH SCIBICE : ' - 

Ch. 1: Plate Tectonics,: pp;. 16-42 
- Ch. 2: Bending the Crust, pp. 64- 

INVESTIGATING THE EAKIH ' ' A 

Ch. 13: V Stui^ing the "Interior o£ the 
Earth, 0; 280-288 , / ^ 

. ' Ch . .11 : : Nfountains . from tKe Sea, ptf v 
253-25'8 ' . : 




>. OUR ETMie^tor JN SPACE ; ; , . - ^ ' 
; Ch. 22: /Bending and Breafcing of 

■ the Earths s Crust; pp/ 465-^' '^i^ 
■..■•:'488,. ■ ■ ' ■ ^ . . ■■•-r''^'' 



»1v 



PAIHWAYS IN SCIENCE /' ^ 

. II 1: Action iii the Earth, 
■ ' pp. 73-77 , • ; , . 

II. Qi. 3: MDuntains Rise, pp: 
V 83-86 . . 



Student Readings 

^Atwopd, Yi'.^.V. J^ew Ybrk:Vfyanguard^^ . • * v 

Brooks, Maurice. AppdLadhicms.^^^^ MLfflin Cp;, 1965. ; ^ 

Caifcy, Thomas Y. VGalifoima's: SanJ^^ National Gebgtaphid, Jan' 1973: 

; pp.;^38--52.. ■ ' .-^^ : ; . . ' " 

Incopi, Robert, ad. Earthquake Country-: California, rev.r ed. Menlo Parki CA: 
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7 y^^l^f 

and Mouhtains 



■ p Segment Synopsis 

: ; ' . FOLDS, Fi^TS, AND ^DUNTMNS^ introduces . stu^^^ to the majdr' types 
. of deformational . forces and the . iandSRrms that may result when, they are ' ?. 
, present. -The program beginis b^ descHbing- anticlines and synclines lisihg; 
' • exaii^pies f rOT the open folds 'of the lUdge arid' Valley 
• . Exaiiiplesr- are shown of ^mall drag folds, cheyrqn: folds,: flow folds, iand 

the ^blationship o landforms '. 
' • to .their underlying geologic structure is s\re«fed through k look . 

; . at the ridges produced by erosiipn of the Sinking (Jreek suiticlirie.rin Vir- " 
• ginia, and mountain valleys , like/the ^bssahutteri ^tounta^n^ in Virginia and 
Mount Monadnock in New. Hampshire, both^ formed! by erosion of ia recuribent . ' 
anticline, Next, fractions are presented; noxTnal," reverse arid strike 
; slip, faults are defined and. illustrated by fieW 

Wyoming and ealifomia.. The segment concludes ' with examples, of .^faults 
that formed lairge features such as. ,the Grand Tetons and Sierra Nevad^ 
V'-'Mpuntains • • ■■. ^ r ,' ■■. ; r'*'"''' ' 



- .-:.-:.v^^.....:.;.. : - ' . • /■ ' " ^ ' ' : ■'. ' - Objectives;, >v /. ;v: 

'■^^'"^^^^^^^^^ acting , today are the a After watching this segment and con5)i^ting 

, , - . . appropriate folXow-uqi^ activities , the 



:saiij^^:ll^^ have be^ acting 

, RocksV respond' to defoimational forces 
which raise mountaini^by folding' and 
; faulting. • ' ■ 

Mouritairis. are fo™e|4 wKen- crustal, 
rocks respond tb^orces acting within 
the cnastT^^y 




student should be able , to 

' demons5&rato an tmdersfandirig: of 
the theory :6f uniformitarianism 

■ ^asVit relates to folding and ..; . 
. faulting - ■: ' ' 

■ explain and iliftjstfate the basic 
types of folds', joints, -and 
jcaults' ■ ■. ' '; 

: explairi how folding and faulting 
result in the raising of certain 
types t)f mount airisv ' 
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ERIC 



Prior tb yiei^ing^^ shpidd be introiiced to the follpwiiig 

'teiTns:> £pliJs.,^?Mtac^^ pltogijig fold> joint. :;ioiiit set, fault, noniial 

.£ai4t j, rwers.e £^ . . . ; • , * 

- 'jT \i ^^^^ students coll^ct.pictures. p£ nK)urit4ins'' and attempt to class ify them into . 

-t'-'-', /HaW students tiy or. jointed rocScs in liie saacx)l'a^^^ 

• .?;..jand (tescribe.tlieir- featured V-'V ;■• . /y. C:.' y^-'-r,-. 

' ... Have students construct models o£ an anticline, syncline, ndntial £ault, reverse ^ ■ 

^ j^t,a^ £auit. i - ; ' . -.y- :.:y -y. :^\y ■ 

Haya^S'tudents construct bulletin board displays ^^laii^ of 
the prin^le: types o£. £6ldb^ a^^ / A^ • . ^ 

HaAre^students; prepare reports and^^^ describing topography, i>hy^ic)grap'hy, . 

. and geology o£ areas within the United States that have been fomed b^^^ : 
£atll ting. Some possible, examples ai:e listed below: ' ■ ^ 



: Features 

-Open £olds 
■Oben folds 

Open £dlds : : ■<<. 
NpiTii|'l br^ Faults 



« Reverse Faults 



»lltnjist Faults 
- :'Stri% :Bii^^^ F^ts 



Location ' 

.judge and Valley Province b£ PehnsylVaniaj" 
.^Virginia, Tennessee, and Kentucicy^^ ; ..^^ 



Sheep. Mountain jjust west of -liii^^^^ : 
tains; in WyxMiag area' ... • ' ■ 

Waldroni Arl^as in tKe )fidii^e^^ff^Ml Fprest 

Triassic Basins in North a?id South Carol iriaV - . 

Virginia, Maiyland, ^ew,' Jersey,: and, Connecticut. 
^ Piedmont regiorisv Basin and range province in ' 

■Nevada. -.-.r :• 

■ ^ ' . ^ ■■" ■ ■• ■ ■ '■'■M^.. ■ ' v,-;-. •■- ■ 

Eastern front:.o£ the Southern Sierra Nevada . 
Nfountains, in California; Grand Tetoiis- in. Wyoming 
including the area k^iown as Jackson. Hole;. Front 
Range; of the. Rocly Mountains in the area J^rom 
Colorado Springs to Denver arid Boulder, 'Colorado. 

Pine >feuritains in Eas^^^ Teimessee and^ Kentuclqr. 
(3iief ♦Mountain, in Montana. ; : ; v , ■ ■ : 

San Andreas, Garlock. and, other, related ,faults 
stretch the length of the Calif o^^ 
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■•. ;»»if^/.SO£aB IS 22^ min.>;^;sd; . , .;. ,. GEOMDRPHOLOGY: ,6 color Mliftstrips. ' 

; ■'- ■ V , cblbif v,-. . : Ency:. ; Britannica- EH, Qprp; ■■ ■ . ' -Ward ! s- Natural Sdiehce Estab lish-' ' ; ' 

• ; ; Cft^v-thfe AGi^ ■'•liietitivint; ■ ^ ■ ' y ■ 

■■'■'\->::^.-ProgranO>: : ♦^^s.: , r><i<V,:-. ;;' ; . '''ir '-y-t:':.- y::.'^, A-^'- ' i.:'. 

:f J Iwdrd's!' ' 

^.^.Cfrom :;aie:^Iy^^^ Nal^aral-; Sc-i^^Establisbme^^^ 

W??;^ W:psr ; - v . .^^.^,.3 ; Natufej ^Scierife^-E^ablish- 

, , ; "2^^^^^^ Ency. BritaAT , trir ^ 

■ ^Tuca.:Ed.::.Gorp. , :cfw : r . : ■ ^' 

.:/^'^^fce>;#^ ssi^, ■ - ■ G/22/i ':'^fy'r ^ 

1q;'HIM- tOOPiS;.- . ,'^\::-v-^''---' ' ' TRANSPAR^ ■ ' '■ ' * 

.....SeaenceEstablighi^ ■ 

v.- v"-^ -v^' ■••'.^ • ;■ :■*■■.■•: .. - ' ^-.Tnc \. 'Z: • '^^ - - ; '. 

:'';■■/■■,: A^jjilm-vibops;' Scieitce'-' ^^-y^^^^^^^ . ■ ■ 

'''^^0-%^ 

- -/lAiTdeKori ; 197I;V;^T^^ I^aiitf . • 5ci^nt^ i^meinboni 225 (Nov) :: 12, : 



v^ii^gfi^c^ 0/ the kccpth. iznd Qd! - ^ • v.'^-- 
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When the 
EarthShakes 





Segment Sfkopsis. 



While the discxission of faults in Segment One stressed their 
structure, 'this segment, WHEN THE EARTH SHAKES, deals with' the Result 
of .movemdht along such crustal. breajcs. The segment opens with a Je^, 
creatidh of the-- earthquake in' Montana' s Hebgen Valley, It sho\fe. 
the geologic structure responsible for the quake and the^surface fea- 
tures, that resulted from the quake. Then eiiphasis shifts to the study 
of seismic waves. During a visit to the seismic station at the 'Uni- 
versity of North Carpi ina in Oiapel Hill, students see how a seismo- 
grapli works, visit a working seis'mic vault, and learn about the typ^""'^ 
of waves measured^ ' Students watch seismologists interpret seismo- 
grams and locate the epicenter of an earthquiake. The segment concludes 
with a brief . look at liie "ring-of-^'fir^" earthquake belts, thfe' Alaskan 
earthquake of 1964, and suggests. that future research may make it 
possible to predict quakes an.d thus reduce dainage arid loss of life. 



Concepts. 



Objectives 



• Natural forces acting today are the 
4 s^e as those which have been acting 
through the ages. 

0 Jtocks respond tp* stress within *the 
' earth by- breaking along plains of 
- weakness. The motion, generates 
seismic w^v^s which travel through the. 

crust, • , •■' ^ .'■ . " • . ' , 



Seismic wave^ -provide evidence -about 
the general 4ttucture and compositioji of 
the eaxth's interior. . .■ 



After watching this segment andr,cpii5)leting 
appropriate folloW-upr activities j'^^^the 

student should be able 

• ^ .... .-■ 

9 relate the thi^ry of uniformir 
- tari-anism to^^e phenomena a^ - • 

sociated with earthquakes' 

• explain how earthquake*, are created 
y and describe the typeS of s.eismic 
waves generated by ^n. earthquake 



describe ways in which, seismic . 
waves are me^ured and related to 
damage. 



;v ' Prior to viewing thi»^segment, 3tudeaits shguld.be intt>Qduce||^ to. the fQl2o\>rihg 
^ wterms: ••'seismic wave; seismograph; seismqgram; S, -and Ll^aves ; faiilt,- V 




I. 



For a long-term project, have students record and plot earthqufiikes reported by 
the news media. • ' ' V 

• ■ . ■ • ■ ■ • ■ 

H^ye students read about famous earthquakes in back issues o£ newspapers and • 
-journals such as th^^NATIONAL GEOGRAPHIC. • ' , v, I 

•.. V V. ". .-. •■ ■ ■ , .1 

Have, sxudiehts prepare reports or bulletin board displays describing, famous earth- 
quakes such as the 1964 Alaskan Quake or the 1974 California Quake. ' 

Have students construct' both vertical and horizontal working models of seismographs 
and use ^|[^ ;Ss the center of .displays vWiich explain how the instruments detect 
seismic waves. ' ■ . 

Have students conduct the #11-5 ^'Investigating Earthquakes" investigation from 
Miles F. Harris 's,^a^^. Earth Science Curriculum Project textbook INVE^IGATING THE 
^ EARTO (1973), publffihed by Houghton Mifflin,; Bosfo^ 



Media Resources 



HIMS 

ALASKA EARTHQUAKE, 19^4^ ^16mm; 22 min.* 
sd. color. U. S. Geological Survey, 
1966'^. 

earthquake: 16mm. 28 1/2 min. sd.^ color. 
National Audiovisual Center. 

^. EARTHQUAKE BELOW. 16jm. ■ 14 min. sd. 
cojbr.^ Nationar Aeronautics and 
, * Space 'Administration, 1975. 

EAKmQUAKES: LESSON. OF A DISASTER. 16mmo 
13 min. sd. color. Ency. Britannica 
^ ^ . Ed. Cbrpo 

* ' ' ■ » 

, RESPONSE TO DISASTER. 16mm. ' 20 min. sd. 
; . color. * U. S. Army Engineer Division ^ 
S9uth Atlantic, 1964. ^ ^ / 

THE RE3TLESS EARTH: EARTHQUAKES. 16mm. 
. . 26 min. ^sd. color. Indiana Univ. 
" Audiovisual Center , V . 



TSUNAMI. 16mm. 28 min. sd.' color> 
. • Natiooal* Oceanic and Atmospheric 
Administration. 

W^ING EARIHQUAKE:. 16mm. 24 min. sd. 
color. Ency. Britannica Ed. Corp. 
(fi^om the l«.de World of Adventure 
program) / ^ 



HIMSTRIP v ^ > 

earthquakes: Solo Learn. 1 films trip, 

1 cassette tape.-. Ward's Natural 
. Science Establishment, Inc. 

SLIDES - 

WHAT ON EARm? ^ SLIEE ^ET G/22/2. . 
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Lehman, Jpmes D. 19l^. Practical seismograph tracks |a?(Stnors. The' Science 
Tea<?hrer 44 CNoy.:,)r- 43-^45. .. ^ - 'viv' 



National Oceanic and Atmospheric Administration. the 
United States, rev., ed. Washington; yCu-^..U:|^ Printing Office. 
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1959. U. S. Geological Survey Professional '"Paper 435. Washington DC: U. S. 
' / . -vGovernment Printing- Off ice. , . ; ^ ^ -^ : ^' j ' ^ ^ 
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' Survey Distribution Branch, (map) 
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Geological* Survey Circular 729. Washingtpn, DC: U. S. Government Printing 
Office, (pamphlet) ■ j 
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Survival in an Earthquake. Washington, DC: U. "6. Government Printing Office 
(pamphlet) . / 




Mountains are 

the Wild^ 

of the Earth - ' 



Segment Synopsis 

Mountains, rugged and forbidding, are very, special places, ' 
This segment fakes students to the Rockies, to the very roof of o^ur^j, 
^ continent to. experience the special environment that e^fists on top > 
. of mountains. Students . watch as seasons pass^ experience the. l|pauty 
of -nature and gain hew insights into the- forces 'that, in time. Will- 
reduce the towering peaks to rolling hills and valleys, * The stark 
quiet of high country, the roar of winteV wind and falling water, 
. the peace of a snowbound forest, and^the beauty of towering pe'^s 
and shear cliffs, combine tp^nvelope the students in^the raagic^of 
hi^ mountains*. j^y^ * ■ ' i 



Concepts ^ 

Natural forces acting today are^ the 
same as those which have been acting 
through the ages* . 

The landscape may be. considered the , 
product^edF internal and extem^K^o- 
cesses vforking on rocks exposed at 
the" interface. 

The environment of an area is the re- 
sult of its geologic history, present 
clim^e, and man's acmvity. 



^ Objectives 

A^ter watching this segment and.cfl^letiilg 
^propriate - follow- 1?) ! activities , ^ the 
student should be ^ble ^ ^ 

• * explain mcAntaiJis as a product of 
iqflift. a^d erosion \ 



A 



^diastribe tHe. environment flf high 
mountains • 

« , . ■ * . , ^ ^„ 
explain the present stage of a 
mountainous area ias one stage in. an 
overall cycle lasting millions of ^ 
years, - 



Learning/Activities 



You may not wish to plan-many pfeviewing activities. Instead concentrate on a 
follow-up. discussion that en5)hasizes the prof ound emotional iii^Jact of a high moun- 
tain experience, , > 



.Have sti 




read the^commentaries of mountaineers and explorers * 



Have students collect and display photographs 'that reveal the environment o£ !. • 
high mountain country. ^ ^ , . 

• ' ' ' ' ■ -V .■ . ■ ■ ■ ■ . • ■ . • 

Invite students or parents who have visited or^worked in high mountain country to 



visit the class and describe their experiences. 



. In coo perati on vath their .English t^achery have students write papers or poems * 
about ^ the. e^th's special place^^. ' . 1^ .. . 

/■ ': -/'^ ' " , _ \ ■ ■ . * "■• . <r" ' . ' *■ - . ■ \r-:'\ 

Have students .'draw or paint pictures portraying the miany jTKX)ds o£ high mountain^ 
country. y ■■ ' . . : :y 



Media Resources^ 



FIlMS 

.HIOi^CpyNTKf AWAKES. 16mm. .14 min. sd. 

color. * Colorado State Division of 

Commerce and Development. 

•■ • " > . ■■. .• ■■ ■ ■ ' I ■ ' 
.HI(H IN THE HIMMAYAS. -^16mm. ?7 ntin. 

sd, color .^Association - Sterling 

Films . 



5P - . 



SOLO, .16mm, ISj^ndh, ; - sd. color. :^Pyra 
mid Ei i3|s , ' , ' . * 



TETON TRAILS. 16nin. . 27 min. sd.i c^^^ c 
^Wyoming Travel Commission. • 



MOUrfTAINS OF THE U.S.A. ■16mm. 15 min. / 
sd. -color, f^acmill^ Films, ( a title 
'* in the Our Land, Our People, U.S-^A 
. series) • '* 




Wraol|FACE OF YELLOWSTONE. , 16iiM,:^'!^^|n^ 
sd. color. Montana Highway vi;^ 
mission^'v -'^-^^'^^-W'^ 

Teacher References 
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Ellis, William S. 1972. The pitfalls o£ success.. iVationaZ Geographio\l^l (Mayj:'^\' 
. ■ ■ 616-631. ' i . ■ . •■, |. ^ ■ 

F^nton, Carroll L.', and Fenton, {Mildred. 1942. Mountains. , Garden City, NJ^ jDbiibleday 
and Co. , Inc. • , ^ ■/ 

, Spencery Edgar W. " 197^. . Introduction to the , S^tructure' of the Earth.- 2nd ed. New 
^ Yorlc: McGraw-Hill Book Co. i " 
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Molten Rock • ■ 
Heat, Pressure, Roek 
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Program Oyeryi^w 




Te}!Ctbbbk References; 



A SEARCH FOR BfaRSTANDINfi, 
- * . ' . JQi. 3-5 : -jSome^Vays -of. idferitii 

d^. ^:iCh../5^^%lc^ , -pp.- ■I7P.-176 
v' i^*'- S'X^^ i PP' 176-1;80 



V-. -igi'*^- ' aiv^'8| :i(Ia1J«fii4s- o the Earth's 



'::> V s; ; ; A: 9 The ^RestJ^s Earth, j^.*: 182? 



1: 



Jr^/ii-. VP^IJtERNS. IN ^OUR ENVIRONMENT; ; 
■ ^-^^ 'n'Oi.: 5*8:- '.Granite, p.. 119. ' 
^''^mfy^:i.i^:- ^Basalt— The IgnppusVFloor 
'-■^^k^'y<^.t^&cesns,. p. .l^/'ay'!' ■ 

Ti. 5-14|fpTfetltraorphiG • 
. liink in the Rock (^cle4,-^TJp.'*125^ 



1: 



DRLD WE LIVE IN ' . • 

5: Origin o£ the Roeks, pp. 47- 

;' . Ol. 13: Vulcanismj pp. 192-206 

EARTH ScfENCE: A LABORATOftY APPROACH 
Ch. '8-2: Sorting of . Earth Materials 
IXirihg C(X)ling^jmd Jiarden^ 
.. \ ".. t. 164-165 



Qi.: 8-7 : . Rocks (5f Molten Origin, 

, p.:-175.///'' ■■; ^ 'V^,.-; ■ 
f ;a^i: 8-8 V Igneous Rocks- . . 

T: .': Y: -j^^ 0 ■ \ 

, s *. Mg^terials'v p. 176 . . .* 

y Qi. 8-9: IritTusions Magma, *r 
p.- 177. Z^: , ^ '^.'^ 

V Ch. 8-li; Rocks Altered By in- ; 
tense Meat and Pressure, p . 181. 

'EARIH SCIENCE: IIS ' V : ; ' 

Idea 4-2: Even Rocks Have Parents ,. 

■■■y pp. ,125^132- : ■ . . 

Idea 4-3: How N^y Quartz in/a 

Magma?, pp. 133-13.6 
idisa 4-6: Even Rocks H^ye to 
"■y Change, pp. 147-152 ; 

Idea 4-7: It Pays to be Gneiss 
f . pp. 153-156 ' >■ 

\ Idea 8-S: TT^ Mountain That Roars^^ 
\ : pp. 299-364; 
; Idea 8-6: Mountains that Tell 
; Tales, pp.. 305-310 

FOCUS ON EARIH SCIENCE ' 
Ch. 5: IgneSus Rocks, pp. 92-107? 
Ch. 7: Metamorphic Rodcs, pp. 
127^41 



f. . 
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i : HOtT; . EARIH SCIENGE; 

;Chi i: Plate 
- \ '-Oi, 6;: Rocks i; 



•4 INVESTWING THE EAKITi;; , ,. „ , 

'•. > di/Nt2: .'••Rocks Withi^' J^iiar5aj.iJsV" w 
• I.. :■. ■ 2^9- 2 7,8 ■ . \ ■ V ^t'^" r*. : - / ■ 




i • "OUR ENVIRONMENT IN SPACE 

: •. Ch, 21: Rise of Nfolten.Rock 'in .: •. ■. 
the Earth's Cxiistj pp/ .444-4^^^ 
. . Extending Unit S : Metairotphic . " ' ■ 
• Rocks, pp.. 524-527,. , 

PAIHWAYS IN SCIENCE : ' ' ' " ' 

II Ch,. 2:. the Exploding Mountains,' 
^ pp, 78-8^ ' : 

C II Cli, 3: ' Nfoimtiains Rise, pp, S3- 

'■, •■ ■ 87. ^ ; 

I Ch, 3r Rocks" From Fire^ pp, 
. 15-19 



^^BTi^^',']fYiilM:0^^^ -Its Top. 'J National Geogmphia^ .July 1962, -pp. 

Bullaifdl', Volaaffoea'of the Earith. rev. ed. Austin: Univ. of Texas Press, ■: 
FeatonJ 'G^i^Bbll laiiey^* and Mildred Adanjs Fpnton, The Rook Book. New York: Doubleday 



.•;_/j{ieet0r, William R; ' ;^!r?ze . Geologic Si;0Tif: of 'Yellowstone 'Natianal Park. Geological ' 

Survey- Bu^etiji 1347,. Washington, DC: U, S, Government Printing Office, 1971, 

Ins titUte^ of Geological Sciences, Volaanoes. London: Her Majesty's Stationery * 
— Offi^e/1974: * ^ ^" • . . 

. Scof i^^,- johi^. Bfew! Volc^ • * 

V JiKe 195^, pp,,735-757, ^ 

^Geojo'gical Survey. Geysevs. Washington,. DC: U. S. Government Printing Office," 
i ' IS^.- (paii?)hlet) / . . ■ , . , 

9 ■; ,^!ygt2^at stream for Power. Washington,' DC: • U, S,' Government :J>rinting 

f , Office; 1975^^ 

9 ^ ' • -FoZconoes. of the United States. , Washington, DC: U. S, Government 

* ^ /' Printing Office, .1975, (pamphlet) -1 \ . • . v 

.•■/; . ■ V . FoZeonoes. Washington, DC: U, S, Government Printing Office, 1976.. 

■ (panphlet),. 

' •• ■. Man Against Volcano: The Eruption of Eeimaney^ ^eswiann lej^andso 

•. f . Washington, DC:- U, S, Government Printing Office, 1977. (pan?)hlet) ^ . 

Zahl, Paul A, "VolcaniclPiTes of the 50th State: ^H^^ National S'P^rk, " National 
June 1959 ;^p^ Z " . 
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Molten Rock 



Segment Synopsis 



MOLTEN ROQS is a walking tour of the strange world of igneous 
rocks. The. tour begins on the lava flows at Craters of the Moon 
National Monument, Idaho, \Aiere the principle theories dealing with 
the creation of mag m a a r e discussed and the differences between in- 
.trusive and extrusive rocks are clarified. Students see. intn^ive . 
features such as batholiths, lacoliths', sills, and' volcanic 

rocks. Various types of erosion explain the extrusive feattfres of 
composite coves, cinder coves, and shield coves. Examples-are shown 
of AA and Pahoehoe lava, lava tubes, and, pillow lavas, the segment 
concludes with a look at the geysers, hot springs, mudpots, and fumeroles 
that result when ground water comes in contact with magma or cooling , . 
lava. . ■ • 



Concepts 

Natural forces acting today are the 
same as' those which have been acting 
through the ages. / ' 

Minerals may indicate environment.. 
Depending on. the conditions, the sai^e 
; chemical elements may combine to form 
minerals and rocks of varying, com- 
position and. texture. 

, Igneous' yl^^ form from magma whSch ' 
qf igins^s 'either from melting rocks 
^n tJi^fower vcrust and upper mantle 
. Tj^ local melting' at the roots 

"^^bf.motDitaint? ranges. • '. 

•.■ ■ , ' " ■ 



Objectives 

After watching this segment and completing 
appropriate follow- 1:5). activities-, the "!^= 
student should be able : to' • 

? - 

• explain how ig^ieous rocks and • 
landfoms relat^ to the theory- of 
uniformitarianism " . 

• 'explain the formation of magma 

• 0 explain, and diagram the differences 
between intrusive and extrusive 
igneous rocks . 

^ explain and illustrate' the .more 
. common intrusive and'' extrusive 
igneous landforjiis, 



Learning Activities 4 

•^Priot to viewing the segment, students should be acquainted with the following 
yterms: magma, lava, igneous, intrusive, extrusive.* ' v i .-^i' , ■. ■ 



u 
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Have stude^te collect pictures of volcanoes and other igneous features for use 
on . a bull.^#|!^<{^^^ Students ini"ght wish; to locate reports of eyewitness descriptions 
of .erupti6^is;^alfj^ display around the, accounts. 

Have stOdents. collect the fallowing 'investigations fr6iii Miles F. Harris 's,et al. 
-Earth Science Curriculum Project textl?6ok, IlWEStlGATING-THE EARIH (1973), published 
. by Houghton Mifflin, ' Boston, |^sachusetts : 

----12-^ -Using a Geologic' Map to (^tudy Rocks, pp. 260-263 

12-4 Investigating Plutonic Itocks, Bp. 264-265 V ^ 
12-10 Investigating Volcanic^RoCks, pp. 274-275" ^"^^ 



Media Resources 



FILMS 

GAi^-HISTORf OF A VOLCANO. 16mx. 30 
min. sd. color. Indiana Univ. 
Audiovisual Center, 1966;' 

CRATERS OF THE MOON. .16nHn. 12 min.- 
sd. color. Idaho Dept. of . Com- 
merce and Development. ^ 

ECOLOGY OF A HOT 5PRING: LIFE AT HIGH 
TEMPERATURES. 16ram.. 15 min. sd. 
color. Ency. Britanni^a Ed. Corp. 



ERUPTION OF KILAUEA, 1959-60. 
1/2 min. sd. color. U» 
. Survey, 1961. 



16niTi. i7 
S. Geological 



FIRE -UNDER THE SEA. * 16mm. 20 min. sd. 
^ color. Moonlight. Productidris, 1974. 

• HEARIBEAT OF A VOLCANOt: r6mm. 21 raiji^ 
■ sd. color. \ Ency. Britannica^ Ed^^i^v'i 
Corp. i£r^ the AGI/EBE Earth "^^'{^ 
Science Program) . ^ 

ERUPTION OF KILAUEA VOLCAhp> HAMAILAN IS- 

LANDS, 19S5.—16mn. ii mim~sd; 
" color. U, S.^ Geological Survey, 195S. 

ROCKS mi ORIGINATE UNDERGRplM). 16^^ 
'r , 23 min. sd.:. color. Ency. Britannica 
; Ed. Corp . r (trom' the AGl/EBE Earth 
Science Program) 



.SEASON OF FIRE. 
Macniillan 



16nin 
Films 



15 min. sd. color. 



;S)y|f]r$EY. ' 16mm. 26 min. 
' '^-^' ^ ' North Shore News... 



sd. color. 



TO' YELLOWSTONE. . 16™. 18 min. sd. 
ciolor. Wyoming Travel Commission. 

VOLCM*)^ THE BIRTH OF aTnDUNTAIN. 16nm. 
24 min. sd. color. Ency. Britannica 
■ Ed.' Corp. (from the AGI/EBE Eai^th 
'Science Program) 

IVINTER GEySER. 16ram. 7 aniTm ,^sd. 

color. Pyramid Films. '^^ . ; , 



FILM LOOPS 

VOLCANOES :>ARTS 1 AND 2. 2 color. fiW 



loops.:.' Ward's Natural_;Science Es- 
tablishmfent. Inc. 



FILMSTRIPS ~ - : 

MATERIALS OF THE . EA^ 6 color 

£i]jnstripsi^ :;.;^ Natural Science 
Establishment, Inc. 

SUDES ' ; 

VOLSANO FEATURES. 2Q . color 
^ ' Ward's Natural -SoiencerE^ 
ihent. Inc. 

WHAT QN^EARIH? SLIffi SET;^|?j(5/23A ■ 



TRANSPARENCIES ^ POSTERS 

GEOLOGY VIEW AIDS • 6 color transparencies . THE ATLAS *0F VOLCANIC PHENOMENA, Twen- 

Ward's Natural Science Establishment, ' . ty 16'' x 20'V posters, ^U. S, 

Inc . Geological Survey, 1971. .• 



Teacher References 

Bullard, Fred M. 1976. Volcanoes of the. Earth, rev. ed. Austin: Univ, of Texas ^ 
'Press. , 

Cotton, C. A. .1969. VolQonoes as LandsQape, Forms, '2nd ed. New York: Hafher 

Press. •■ ; ■ ; . ' • ■ ■ ' r 

Craridell, „D. ;'Rv^^^ W Sto)^: of Mourit^Eanier.- - UZ Geoiqgical 

Survey Bulletin 1292i|j!-. W^shin^^ DC: U. S. Goverrkent Printing Office. - - 

' Deheshott, Gordon B. 1976. Volcanoes and Earthquakes : Geologic Violence* New.' ' 
York:. McGraw-Hill Book Co. 

Dietrich,. R..,V. 1974. Migmatites: a-resurneo Jpuvndl of Geological Education Sept: 
;■. 144rl56.\ '• . " 

Fosher, W. P.% and Gpnzales, J. ' 1956. " Birth and^ development of Paricutin Volcano y' 
Mexico. U; S. Geological Survey Bulletin 965-D. Washington, DC: U. S. 
Goveniinen.t. Printing Office, 

^Hali, Alice jv> 1971. The climb up Cone Crater. N(3LUoriixl Geographic l40 ( Juiy) : 
.,. X36-148.:-/^-^-;;, , ' ^ . :^ ■; ■ -V 

Macdohald, Gordon A. .1972- Volcanoes, Englewood Cliffs, NJ: Prentice-Hall Inc. 

Williams, Hdwef.. 19^1. -Crater Lake: The Story of Its OHgin. Berkley, GA: Univ. 
of California Press. 




6' • 



Seginent Synofpsis 

; HEAT, PRESSURE, ROCK is the next logic3i step in the instructionai U 
• ^seqj^ence^egun in Segment One, Students are • introduced to the idea that: 
although metaiTOxphic :prpcesses .take ,pl^ce.. deep within the eafthj tjhey can* 
read the evidence . of earlier metarorp^ surface rocks . • 

' . exposed by erosion. Metamorphism is defined and the prpce$.fe illustrated 
us ing;., three eoniiTOn rock sequences: sandstone to quartzite,'' limestone to 
.' marSl^, shale to slate; Two major tj^es of metamorphism' are con- 
sidered: contact and regional metamorphism. Contact met ai^rphic changes , 
are showh at the base^ o lava flow and along the borders of a dike ^n 
the'Tna!5sic rbc^^ C. Then stxidents take a field trip with 

; I>r<. Bill Spence to study the regional metaanorphism caused by the 
* of a large magma body in the North Carol iiia Piedmont^ The trip be^[iJis 
almost fifty kilometers from the igneous ; body in low grade shales and 
moves toward the source of ''heat and pressure . - Along the way he stops^ 
. to study slates jphyllites, schists, gneisses, and migmatites. The 
' .trip conclude^ in a quarry at the edge pf the igneous rocks where ; 

fragments of metamorphosed ^ock can be ;seen embedded in the ancient 
• 'magma body. Throughout the segment, the effects of heat and pressure 
on rocks of different •compos^j.tions are 'stressed, , 



Concepts 

\ , • "Natural forces acting today are the* 
• siame as those which, have been acting ; 
through" the ages. ■ 

• Minerals , may indicate environment. 

Depending on the -conditions, the 
. . same chemical elements may combine 
to form minerals and rocks of varying 
^ ■ composition and texture. . 

, • # The rocks in and prl the* earth's 
^ crust change in response to fliic- 
■. tuations in their environment, 
w - Metamorphic. rocks are produced from 
■ . pre-existing solid. rocks which are 
transformed by elevated temperatures 
and pressures; . 



Objectives 

4ffi£ter watching this segment and completing 
appropriate >follow-up activities, the 
student should be able to 

♦ relate the process, of metamorphism 
. to. the* theorjff of uniformitarianism 

« explain the pwoceiss of metamorphism 
arid give exaii^les of metamorphic 
products and their parent rocks ^ • 



190 



Learning Activities 

Ptior to 'viewing this seg^nent^ students should be introduced to the general 
. idea that* rocks inay $e changed by Heat and pressure. Students may already know 
some possible sources o£ heat and pressure from earlier lessons on tectonics 
(See Segments 21-2 and 22-1) ,V ^ ^ 

• " . • • ' , ' ■> , » ■ . ^ . 

. . Have" students conduct #12-7; ''Investigating Metamorphic Rocks" investigation 
y. from Miles- . F/ Harris's, 'et al. Earth; Science Curriculum Project textbodk INVESTIGATING 
•\, THE EARm C19/3) , published, by. Houghton Mifflin/ Boston/ Massachusetts". : ^ ' * 



Media Resources 



ROCKS THAT ORI&NATE UNDERGROUND, 16nim. MATERIALS OF THE EARTH'S CRUST, . 6- color 

- -.ZS'lrftri. sd, color, Ency, Britanr %Eilmstrips, Ward's Natural •Science 

■} 3 ::ni9a: Ed,/CoTi), (from the AGI/EBE' | ^ : Establislment, ,. ; . : 

■ Earth Science Project)' ' ' . ' : ■ ' ^ ' < ' - ^ ' C-; 



HlMStRIPS 

,Mt?I'AMORPHIG ROCKS, Solo Learn^ 1 film- RQCKS,^; -20. -color slides. Ward's Natural.' 
V s'frip, 1 cassette tape, ''ll^jgrd's 
' Natural • Sci^nt?; Establishment , Inc . 



SUDES 

Science Establishment. 
WHAT ON EARIH?. SLIDE SET G/23/2- 



Teacher Reference 



0 



■4V 



.^Pirssoiiv Louis V,, and Knopf ,Adplph^^l953'.^ RociIq' RoGk\Mm^ New^York: 
. John Wil«r arid Sons , ^nc, . - " 
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Mapping the Earth'S ResouFceS ' 
The Problem of Mineral Resources 



Program OvemeW 



The most basic method for locating mneral resources a^^ > 
stTucfure JLs geologic mapping. The first -segment this prograim allb^^vs^to^ . ' 
to : follt)w the scient processes; -of ; a group! of igi^^^ - . 

working on ''^ geologic map; ..The second segment - introduces studeht^^t^^^^ . 
lem of mineral resource depletion and how it affects their ewiydl;^ exis^t^^^ 
Recycling is^ suggested as a possible solution. \ ^^-..-.c^i^^-^- ^ "^f:!:^^ 



Textboolc References 



'«A SEARCH :fOR UNDERSTANDING 

Ch. 4 : The Economic IiT5)ortance 
of the Earth's Crust, pp. 114- 

-.■ ■■ .'v 144.:;..: ; ' ■ 

NODERN EARTH SCIENCE 
^' No. references 

•PATTERNS IN OUR ENVIRDMW. . j.. 

Ch/ 5-1,8 : '' The^^'l^ in Your Area, 

p:,-i;30>;. . ■' ■. :'] 

Ch. 5-1 9 : Liquid Earth Materials/; 

Ch., 5-20: v'Gasedvs Earth Materials, 

••• pp.a31-l.33, . v 

... Ch. 5^24: JvmJc and Garbage, pp; 

-- ■•:i38rl39'-'-^ - ■ :^ : 
' / . . Ch.. 5-25: Invisible Wastes, pp. 
: ^ : v^,. ;ij4tfTl41 s / . • 

, THE ; ■ ■ * . \ ; V 

. Chi 4 : Ores; ahi^ ljieir Origin^ 
' PP- 36-46 : ^.,^t..-.^ 

M : A LABORATORY APPtoACH 

-No references 



1"* . f 



EARTH SCIENCE:. ■ IIS . " ■ . ' v J ; • 
Idea 4-7: It Pays td be Gheiss^ 

V PP- 153-156. . '. 
Idea 4-8t Even Rocks- are Re- . • 
. • C>^led,. ppl 157-160 • : 

FOCUS ON EARTH SCIENCE • .v ^ 
Ch. ?; vPtoducts of the .Liliio- 
. 'sphere, pp. 142<lS9. . W 

HOLT: BARTH SCIENCE . ' - . / *' 
Ch\^ 8: Pfeople, Resources, aj^d 
' : Energy, pp. 202-242 . ' 

INVESTIGATlSS THE EA^^ 

Ch. JL'2-2: Usingr a' Geologic Map 

: OUR ENVIRCNMEMT IN SPACE / ' ' , 

Ch. 21: Rise of 'Molten: Rodk hx - 
the Earth ' s Crust , '-rpp. A 59 - / 

PATHWAYS^ IN SCIENCE ■ ^ . * 

I 'pi. 8: Rqciks and Medals for 
/ Building^ p^ 41-45 • 
' i Ch. 9: Minerals foi;' Work dsndi > 
Minerals' for Beauty^ PP* 46- 

■ -50. ■ ;: ■ 
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CCOlXJCiC MAPhN^^^^ 

' TMas-Maps^rpo^t'Tell^Vs:^^^^^^ Into^Md 'interpretatiori New 

, -r. V, York:; Macmlian'inibla^^^ ; / • , 



' Waited -U S • 

V, MINERAL RBdURtES>':v ■■:a.%\:- ^ •■• 

American Gas Association. • The Hipjbai^f^ Natural/ '(^tzsf 'itd ed. Arlington 
. American Gas Associatibn,. 1976|gjiifeaBipM v : " " 



Giti2^^^;Advisory Conm^^ Enviromntal.Q^ity. g^^^ in'SoUd'^Wasie, -- -' 




"^^^^1)1^97^ b£;,tte;NorthdrtV^lii^ Audd}fm^\,- 



^'e^f^ j^{};E^^ ,.3rd ed. ./rAu^iiK 'ikiv. - • 



%]^^ok p£^ pe:. ^^fe1aOTal':Coal Association, 1973. ' ■ 




Segment Synopsis 

-> Students are in tro5luced to the -process o£ geologic mapping as they 
watch four geologistSN develop a geologic map for a small are^ in North 
Carolina's eastern piedmoht. , The team bSgins by researching ^at infor- - 
mation is -already available and recording it on a base map. The ;base 
map is then^used to. organize the party's field worTc'iii a syst^liatic . 
manner, Gena and Vaste,detenT\irie the orientation of rock* units by . 
measuring the rock's strike" and dip while Ron and Clay study rocks in 
another area and take notes. SanT)les, taken in the field, are later ; 
studied in . the laboratory, .This segment. stresses* the use of the sciertr 
tific method and. multiple hypotheses. . , ; 



/ 



: Concepts V Objectives 

Natural forces acting today are the After watching ' this segment and conpleting 

same as those which have been acting 'appropria;te followri4> activities, the. 

through the ages. $tudent should be able, to 



The structure, texture*, and. conposi- 
tion of rocks reJEiect their' origin 
ani history. ' / ' 

A geologic map is a graphic mod^l re- 
presenting the roQk structure in a ; * 
^iveSl area. ^ ;; ^ • 

Man's mind is his most p^brtant 
investigating the earthv-'" ^ A^s- 



relkte the theory of uniformi- 
tarianism 

■ .' ■■ . V 

explain the mental processes in-, 
volyed in. geglo^ic mapping- -Specifi- 
cally the concept of. iii]4:iple 
wbrking hypotheses 



^•/outline the procedures. .involved in 
. geologic .map'ping (i.e^, strike and 
dip) and -demonstrate their applica- 
..* ' tion to the' mapping Qf'' rock struCr 
. ■ ' tures. ■ ■ 1' 



- ^ Introduce studi&nts to the Idea of multiple wcnrkirig hy^^ outline the 

definitions'^of th^Tterms ''strike'' and ''^^ ./ • 
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Have students compare t6pographic maps, aerial photographs, and geologic fliaps. 
of. the ^ame sijcea and lis% their; similarities and difference's. 

You might wish to l^t, the follow-up 'acitiyities for thi^ segment extend over*', 
several weeks ^6 that they are conpleted j list prior to' -Viewing Program 29. 

. Have students complete the /'Structural , Mapping Laboratory" published by the ^ 
Hubbard Scientific CompaW, Northbrook, Illinois. , 



Media Resources 



EARTH 'SeiENqE: THE EARm'S- INTERIOR, 16nm-. ' WHAT'S INSIEE THE EAKIH? 16inm. 14 min 

. ' 15 min./ sd, color. Inditoa Univ. Film ' sd. color. BFA Educational Media, 
r . Library,' 1971. ■•; ' ' ■ . " ^ 

THe'eNERGY SEEKERS.' leiim. 24 1/2 min. sdi SLIDES , . _ , ' • 

. .. colqr. Society of; Exploration Geophy- m 

'-.sicists. • ■ ^ ■•' . • , ' . ' • 



Teacher ((jcferenc^s / 

Merican Geological Institute.'. 1965. ■ Geology:- 'Soienae and Profession. Washington: 
DC: American Geological Institute. . , : - 

Edrth Sci^nc?. Curriailum Project, j 96 8. ' Geologic Field Study.. ■.RSr9. Falls Church, 
VA: -Americiian: Geological -Institute.- - ^ 




The Problem of 

■". ■ ■ "> 

Mineral Resources 



Segment SynopsiV 

. THE PROBLEM OF MINERAL BESOURCfe is a positive look at the mineral 
resource picture in today's world. Students * are 'introduced to the idea 
of renewable' ancS nonrenewable Resources and the increased use of raw. 
materials by pur tej±nplogical /society. After visiting, mines and oil 
drilling si tes' •to discuss the -limited nature of the earth's wealth, the 
possibility of recycling is suggested 3s' one way of extending the world's 
wealth. Student? visit auto- shredders and aluminum -recycling centers; 
alternatives are discussed; Students then observe a pilot plant, operated 
by the U. S. Bureau of Mines which investigates the feasibility of . re- 
cycling the refuse from entire cities and separating the usable fractions 
for x'esale'as raw materials. Throughout the segment a positive approach 
to our. resource problem is* maintained, suggesting that there are. ways 
to avoid the iii5)ending crisis. " - _ • 



/; C^nc^ 'Objectives 

^ Man .is' "rapidly exhausting the mineral After watching this segment and coirpletihg- 

resources of the earth and must take appropriate-follow-up activities, the , 

steps to ^coh^erve and recycle than. student should be able to , 

• ■ .' . ' • . J * ■ ■ . .■ * "... 

^ V; • explain how man is using Ilis ■ / 

' . . " . , ' mineral resbuirces from a stpply 

- , * . w ^ point of vipw 

• . V ■ ,fi> ^ explain at least one basic re- 

\ . ^. .' . cycling , scheme and relate re-" 

. \ ' . , (:y cling to the mineral i:esoi:q^ , 

; supply r-demand sitiiatiOn . on the 

-^..^ • •■ , ' /.earth. - ' . 

. ' V- ;*:. \ explain the, Qarth as a "closed" , 

' :. ■ v'' ' system. . . ■ ' .■■ 

• ■ ■ * • ... ■■ •■ ; 

■". ... V ■ • . ■ ^ •• t . , ' . . 

. • -t • . • • • ■ ,•' • • •■■ ■ ■ 
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Learning Activities 

Stude'hts sh^i^HK injtroduced to the following terms prior to viewing 'this 
sdgment:. resourrei^HfeneWable, nonrenewable, conservation, recycling.. 

Have students^ive re|)orts on the supplies o£ various mineral resources 
available for man wu^ and relate them to current use rates. Have them predict • 
depletion dates f^^resources such as coal, oil, natural gas, copper, iron, etc. 

Have stui&eft^l^Dcate jaiid report on recycling efforts' in their ^community. ■ 



* ^ .Have students conduct their own "Garbage Surveyl' using appropriate samlfing 
teclmiques/and scientific technology. ' 1' : 

Have students conduct some of the activities outlined in Stephen M. fSmith's 
EMERGY. ENVIRCMIENT MINI -UNit GUIDE (1975) , published by the National* Science . • 
Teachers AssociatioH^, iVashingt9n, D.C.^ . , ^ ^ ■ ' . ..\ 

, ' ■ . , ■ ■ ' * • " ■ ■ ■ ■ - • . . * ■ • 

Encourage your students 'to jqin the President's Environmental- Me^rit Awards 

Program (PEMAP).. Write: PBWP A-107^ U, S. Envirbnmental 'Protection Ageijcy;' - * 

Washington, D.C. 20460. r \. , ^ - . ' •. \ , , 



Media Resources ■ i 
:FitMS ' -.^ ■ / ■. . , , 

CHALI£NGE.OF'THE .F^^ 16mni. 29 ^ lidn. ' REFINERY PROCESS. a6mm. 20 miji. sd. 
sd. color, tl*, S. Energy Research . color. ' Shell FjLlm Library. * ■ . 

and Development Administration^ 1975. ' . ; 

- ' • THE .TRANS-ALASKA PIPELINE.. 16mm. ^ 27 

- HOUSE OF MAN, I: OUR CHANGING ,min.^ sd. color. . Association - 

. 16mm. 17^min. . sd. color. Ency". . Sterling.Jpilms;. ' 

' Britannica Ed, Corp, (produced by the - ; ' - 

Conservation Foundation) ' \^ WASTE AWAY. 16inm. /22 min. - sd. color. 

' ' , " . U. S.* 'Dept. -of Health, Education 

NEW CONCEPT IN MINING.' 16mni.^- 20 min. ,sd,: rand Welfare. ' . . • 

color. . Ideal Pictures t^i]^ Library/ , r . 

' / j . * .:..,Ndte:^ U^, S. :Biire^(mof M^ '■ 

OIL. 16nin. 18 min. sd. pDlor. Shell v available dedling 

.Filni Library., 1973. . ;■ non-^rehewable respura^es and . : ^ , 

■ ^ ' , ■ ' . rnineraV x^souraes of varioi^ '^^^ 

RECYCLING ATLANTA. 16iran.. 3 min. sd. - ■ ^ ' • ^ ' 
color.j^ .Carbonated Beverage Container . ^ 
Manufacturers Association. JRLMiSTRlP$ ' 

. : : V /, \ - . " / '^ISSING NATUML^RESOURCES/. 6 'color fiM- 

' . . ■ . "(Strips* Ward's Natural Science Es-. 

. • . .' . tablishment> :Inc. , ' * 

■ - SUDES \ ■ / '■ 

, -vWHAT ON EARm G/24/2. V' 
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Teacher References ^ 



Dewali,- Matilyn' M. .1976. ^NSTA\Teao\ieTs^ Guidie.: Eesourcer .Materials ^for\Envirbriment 

and Eiementa.iy Scifence 'Pa 12, Washington,' D,:C, v ' Nat ions^l 

I":-" Science Teacher?':fes^ciation. ' (pamphlet) - ^ ' * ' ' . '^ y 

'G'rove, Noelt 1974, Oil, the dwindling treasure'. National ' Geogra-phio 145 (juhe.): 
■ ■ 792-S25/ . V - . . * . , /. 

Kenahan, Ci B:., et a'l. 1973, 'Bureau of .Mines Ees^ar oh. P-rograms On Ee^alingjand^ . 
' Disposal of Mineral^ Metal-arid Enespgy Based Was te^^^ ^'^tniomatior^^ 1973. 
' Wasjiington, XC: ';U. S. Bureau of .Mines,^^ . ; . • : ' • 7 ' •. 

McCaull, 'Julian. 1972, The tide o£ ihdustrial waste, ^wi^irozwent l!4(Deb,) :.J/36- • 

McClay, David' R, 1973. Natural Eesources '<xnd Ca^r^er Awareness, ' ' A^TeadHer^s , Guidk\ 
for Grades K-- 6. Washington,* DC: U. S\ ,Goyepment Print ii^ OfHce, ^ 

PutnaSn, John ^i.' 1972; C^icksilveranc^' slow death. National' Geographic' 1^2 (Oct. ^ 
' 506-527. . • \ : - ^ V. "'■ ■ ■ ■ ' 'r X ■ , '■^■\ ■ / '^-r y 

• 19,74v Timber; how inuch is eitough?^ '^National 'Gddgr'aphia' lA^XA^^ 



485-511. 

jSdiatZ j^ Albprto 1971. "'Teaching Science ^with Garbage. Emmaus , .PA: Rodale Pjess^ . . 
■ Inc; . . • ■ • * , ■ :* 

Science Di vis ipn. 1974. Envivonmental' Eduoatiori: Strategies yor Wise Use of. J" 

• / Energy. Tlaleigft: N.^ C; Dept^.' .'o£ Public Ifetnict ' '>.^ , A V v 

Secretary; oii^ the" Interior. ^ -j.9 72. .Mining and Mineral 'Policy ^ "Paft lo Washington", 
DC:* U- S. &ve^rnmeht ^rijiting Office.. . , ^ 

Sullivan, T. M.-; aha Stanezyk,. M. H. ; and Spendlove, M. J. 197 "S, ^: Resource' Recovery 
• from 'Rob)- Urban Refuse. '-Report of, Invfestigat^ions 7760a- Washington,- ^DC;: U. S. 

• Bilrelu of Mines: (pairphlet) :l \ 

Weaver, I(|bnneth F, 1977. Geothermal energy: the power^of letting off steam.. 
National Geographic lSZ(Oct, J.: ••'566-5.79. ' - " -'^ 

Youngs /Gordon, 1970, Pollution^ threat to man's* only home J . Ilbtional Geographic 
..lf38(Dec,): ^738-781. : . ' : ' ' < ^ . " ^ : 
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.Weathering and Soils 
Water Unjderground 





^^^^^^^^^ : ^ Progra^^ ^ > ■ ^ 

This program divided into two parrs. '^The £:j.rst 'segment co^ the proce; 
pf chemcal* and physical; wea^^ soil that" develops as an end product, 

l^t looks' soil profiles, soil use, and the problems 65 soil erosipn. The second 
'segment traces water as it moves throlidi the earth. The terms porosity and per- 
meability, are .introduced arid wa^er pher^omena such a5 contact springs and artesian 
weils^ are showii;. .Students also* see special featCires that tesult when ground- water 
comes'^into contact ;with yol-canicallyfieated rocks or dissolv/es rocks in limestone 
, -.areas* ■ . ■ ^ ' . ■ . * » ■ .. 




Textbook References 



A SEAJ^. FOR U^^E1^TANDI^^G / 

^ ,Ch. -6^-1: ^Weathering, pp.. 182-196 • 
• .Ch. 6-5: the Foimtion o£ Soil, pp. 
/ . ' . 200-203 ' . 

til. S'-S; Conservation o£ Our Rfe-- " " 



sources,, pp.:. 20S-2P7 ' 



• Ch.^ 8-5: Waters DissoJofejaie Rocks, 
pp/?263-?67^ / . , • 
9-?:' Water in the Ground, pp. 
^73-278 " . /, . ' ■ : 



Ch. 



>DDERN . EARTH SqpNCE , 

CJi./ i.X: Weathering' and Erosion, . 

pp. 232-252 :*p 
Cht' 12; Water and Rocky pp. 253-2-74- 

\ >.- ■■, ^ ; 

PATTERNS IN OUR ENVIRDNMEOT ' . V 



Ch./8 
Ch. 6 
Oi. 
Ch. 



4:. 
15: 
6-16^ 
6-17: 
165 



Soil, .p. .225 ■ 
Groimd Water, p. 163 
Pore Spaces, p. 164 

' Transpiration, pp. 164- 



> • mw^ 

' Ch. .7:, Weathering, Mass Waiting, 

. , and Soils, pp. 88-105 .. 
Ch. 8: Groundwater, pp. 106-121 



EAKffl SCIENCE: A LABORATOrof APPROACH 
^ Ch. 2: The Treasure Beneath Our • 
/ - ^Feet, -pp. 23-39 
Ch^. 3: The Key Role o£ Water on 
^ ' Spaceship ^arth, pp. 41-54 
Ch. 5-8: Water 'tl>at Enters the / 

Ground, pp. 9Q-91 
Ch.> 5-9 : Our Water Resources , pp. 
92-95 ... ; ■ ' ' 

EARTH SCIENCE: IIS \ 

Idea 7-1: -I'll Jake Mine on' the 

Rocks, pp. 241-244 . 
Idea 7-2: Even Rocks Have Acid 

Indigestion, pp. 245-248 
Idea 7-7: ..Have You Joined the 
- . Underground? pp.. 267-272 

^ .roCUS CN EARTH SCIENffi . ' ■ 

' Ch. 6: ' Sedimentary Rocks, Parts 
2-5, pp. 109-112 
Ch. 14: Underground Water, pp. 
. 270-285. • -* •. 



HOLT: EAKIH SCIENCE . 
. Ch. 7: Weathering, pp. 



174-201 



V 
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• -IJIVESTIGATIN^^^ A 

iCh.. ;9^: The Laaid Wears -Away, '^pt>. 190- 

'\,:Z00. 2'06^^09 ' • 
• Ch* 8: . Moisture Income and Storage, 
ppo '168-1715 . . . ' 

.'V.;OyR ENVIRONMENT IN SPACE ' \^ \ . ■ ^ 

Ch. 16: * Energy Expanded'. at the Land/ 
* . Atnpsphere^Intiprface*, pp. ^ 329-349 
, . Ch/17:^ The Energy oit. Flowing 'W^ter, 
•\ ■ pp. ^51-373 



, « PATIWAYS' IN SCIENCE 



II Ch; ' 4 : Weathering Changes' the 
. Eatrth's 'Surface, pp. 88-92 
■ JI Ch» 8: The Underground Water, 

pp. 109-114 
II Ch. '9: Fighting the Battle of 
Erosion,, pp. ; 11,5-119 




. ■ Student Readings 

Adam^,. JGeorge F. , and Jerome Wyckoff, La^dforms. New York: Western PublisKing Co. , 
; 1971. ^ . • . . ' • 

■■ ■ - ,• ■ . . . ■■ . ■ \ 

Alexander, Taylor R. , and George S. Fichtero Ecology. \New York: Western Publishing 
■ -Go;., 1973. • ' ■ ■ ■■ ^. ■ ' ■ ■ ■\ ■ : .... 

Allen, Dorothy H. j and Cotmty Beautiful Magazine Editors. ' Sibry df Soil. New York: ' 
G. P. Putnan^'s Sons., 1971. . ( ■ - ^ v- 

Baldwin, H. h.lmd,^^L.y[d3xxiness\ :^^ Washington, DC: . U. S.: 

Geological Survey, 1963. ; CpaiH)hlet) / \ . • • . 

Bauer, Ernst W. The Mys-^ripus Worli of (^ves. .New York: Franklin Waltl Inc. , 1971. 

"Sbth, H. , and H*, Jac^s. Held' Guide to Soils^ Boston: . Houghton Mifflin Co., • ' 
." 19Ji: . . ■ . . , ; i ' . ^■'■.^ - ■ . ■' .'.s.,;.:/. 

Heady,- Eleanor B. The Soil i^t Feedsr'JJs.- New York: . Parents Magazine, 1972. ' 

Leopold,.'!'. B., and W. R.. Longbaih.;^. 4 Primer on Water o Washington, DC: tJ; S. v 1, 
Geological Survey,^ 1960. - - ' ^ v * ^ ' " 

Rhine, Richard.. Z/ife in a Bucket of Soil. New York: Lothrop,'Lee and^Shepard W/t^^^^ 
1972. •^-...^ ..; . • 

Rhodes, F^l^ H. G^ec?Zo^,/^ New York: Westeiit Publishijig^^^^ ■ 

Swanspn, H; L..,. and C.-'^L. McGuinnesso - A Primer 'on .wdt^qQualitlj]^\\^ 

U.' S. Geological Survey, 1965. CpaiH)hlet) v\ ' "■'h^ ^ 

U. S: Geological Survey. Geysers.; Washington,. DG: IT.^ S. G^ologiiS^^ll^ 1§^^^ ; 
:.'.(p^hlet) . ' •,■ '■■^M^ ' 

. V ' - ■ ' ' ^atet in the Urban. Envirorment: Erosion and.'Sedimeh%.y\is^^ 
. ..U. S. Geoaogical^ Survey ; 1974;. . (^ajiphlet). ; -'-^li: - J^^^ 

.- Jfiter of t^^ Washuigton,- DC: U. S. Geological Survey, ? 1975. 



Wentworth, -D^el F. , et 311; Pollution^ Eamiining Your^ Environments. . Mnheapoli5 : * 
. Min<^ Riblic^ions, Inc.f :1^ '. ^ . , . ' ; ' ' 




Segment 
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and Soils 



This segment begins with 
. chemical; proce^sses that reduc 
wedging ancl wasting and then 
shows the (JeveLopment of s 
profile is and the charact 
segment is devoted to ex 
* •used.- ^ Students see the 
wrong type of soil. 



3sh rock 



examines the physical and 
the? rock to s^il, first through frost 
y ^i\4tion, oxidation, ^ and hydration. It 
litze .^d residual and discusses what a . soil 
f valriou^ horizons. . The remainder of the 
les of Wiys .in which soils are used and mis- 
age that occurs when houses are built on. the 
„ ^_ — Dustlbowl conditions and gullying 'are shown as 

examples of the misuse, of\ land, .sediijifent\ traps .and stripcropping as . v 
examples bf good conservation practice, ■ ' , . a 



Concepts 

Natural forces acting tod 
same as those which have 
through the ages. 



are the 
)een acting 



Weathering is a chemical varid physical 
. process that alters and ^adj lists rocks • 

and minerals to a . surface environAent 
. different from that . in which they 

were fomed. 

. ■ • . * . ■ ■ ' ■, ■ 

# The rate at-whidi weathering pro- 
ceeds depends on the corpus it ion of 
the materials involved and their re- 
. spohse to the changing surface en- 
j virpnmeht. " . 

.# If loosenisd rock material remains in 
. place long enough > a mature s'oil Vill 
develop that, reflects . the climate of . . 
■•, the'^area,: 

. ' ■ ■ * ■ . ' • '. ' 

;^ Man is ' accelerating, the erosion of the 
land-.ty means of poor agricultural and 
engineering practices . . 



- Objective 

Aftejr. watching this segjiient and completing 
the appropriate follow-up activities, the 
^tud^eiit should be able.i^ 

' ; #' 'explain the theory of uniformi- 

r 0 tarianism' as it relates to * 
r ; • weathering and soil development 

0 explain the general process of 
^ weathering • 

• • explain what a mature soil is, how 
it forms, and. delmonstrate a ' 
typical soil profile 

• explain in general terms how 
climate-and altitude* affect the 
-'formatioa of spil . . * ; 

/ , ^ illustrate several causes of soil' 
, erosion and give examples of pre- 
V ventive measures, 
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* Y ! Lcsarning Activities ^ 

Prior to viewing this segment, the students should be acquainted with the following 
terms: i^iysital and chemical weathering, soil, erosion. 

' . •■ ' . ' > • ■ . • • ^ 

Have students bring sanples of soil- to cl&ss and'conpare them by physical dif- 
ferences such as color, texture,, etc^ Aisk than to suggest^ reasons for the differences. 

Have students collect samples of soil at home and send them to the state soil 
testing office for analysis.. You can obtain the containers and foms.from your county's 
iagridultural extension agent. . ' ^ ^ - 

Have -students prepare displays illustrating one of' tfie following topics: 



1, 

2. 
3. 
4. 
5. 

6. 



Weathering- -physical or chemical 
How soil forms 

The living la^Jier (a horizoni 
The profile of sdme' local so^l 
Uses of soils 
Soil conservatioffV 

.:,\ •■■■■>> ■ 



V 



niMs 

THE EARTH IS THE LORD'S. 16mm. 14 1/2 
mill', sd. color. Farm Film Foun- 
dation, 1960. 



Media Resources 

STUPY PRINTS 

SOILS. 6 18" X 13" :coior prints. Ward's 
Natural Science Establishment-, Inc. 



IHE LIVING SOIL. 16mm. ; 20 min. sd. ■ 
color. Shell Film Library. 

SOIL:. AN iNTRDDUCTION. 16mm. ' 8 1/2 ' 

min. sd. color. BFA Educational 
^ Media, 

• • • ? v* ... '. 

SOIL AND WATER d^^SEWATION DENDNS*^^ 

.16mm. ' 22 min. sd. color. Caterpil- 
lar Tractor Co. 1971. 



TRANSPARENCIES 1 

WEATHERING, MASS WASTING, SOIL AND GROlfcl . 
WATtR, AND RIWOFF. 15 b and ^ 
transparencies. Ward's Natural Science 
Establishment, Inc. . ' . \ 



SUDES 

WHAT C»I. EARTH? SLIDE SET G/25/1, 



Teacher References 

Brady, NyXe C. 1974. The^aturd and, Properties of Sails. 8th ed. New York: 
. Macmillan Publishing Co. , Inc. ' 

Foth,' Henry D. 1970. A Study of<Soil Science. . Chest^rtowny M): Lamotte Chemical 
Products Co'. 

'■ ' ' : .• ' ' ■ 2Q4 - ^ 
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Hunt^ Charles B/ 1972.. deology, of Soils: Their Evolution^ Classificatibn'^ccnd 
\£/ses/ ^ San Francisco: W. Hv Freenimi and Co. . 

Kellogg,- Charles E. 195^. Soil. .ScienHfic AmeHccm 183(July): 30-39. 

Sch^tz, Albert. 1971. Teaching . Science with Garbage. Emmaas^ PA: Rociale Press, 

'•■ Inc. ■, •• . . \^ ■ ■ : ■ 

Soil Conservation Service. . 1975^ Teaching Soil , and Water Conservation. 

Wasl^ngton, IX:: " U. S. DeptjPof Agricultu^ (pamphlet) ^• 

U. S. Dppt. of Agriculture. 1957. The Yearbook of - Agriculture^ Soil. Washing- 
ton, IX:: U. S. GoveiTiJi^rit Printing Office. ' 



Water 



Undeigroiind 




Segment Synopsis 



^ WATER UNDERGROUND is a tour of the magic land water has created' ; 
beneath the ed^rth's surfece'. IThe tour begins with a brief reviw^ of \ 
the water cycle. 'Then a demonstration of water movement 'underground 
illustrate? porosity, permeability, water tables, and sErtesiah- aquifers. 
Springs, lakes, and swamps aife explained in- tems of their relationship 
.to the water t^le. Geysers. and hot. springs are two special situations' 
involving ground watep in areas of igneous activity. Caverns, sink- 
holes, disappearing streams and natural, bridges illtistrate the kinds * 
of. landforms which develop when ground water interacts with jLimest;one. 



Concepts 

• Natural forces, acting today are the 
same as those which have been acting 

I through the ages, . 

^ Moving -water is an in^xbrtant agent of 
erosion, acting both aHbve and below 
^ ground.. \^ . > 

• The interaction of "internal and 'ex- 
ternal processes may produce distinct 
landforms. . : " 



ives 



After watching this segment ;and completing 
appropriate :^ollpw-up activities, the 
student should be able to ■ ' [ \ 

• ejxiplain the theory.. of" uniformi- 
tarianism as. it applies' to. ground 
wdter related phenomena | 

. illustrate the Ways* in which water 
moves throu^ the. ground 

• explain how the water table re- 
lates to spr ings J . swamps , and > 

. artesian wells and' its Yole in 

- ^ the development- of cavern systems 
• ' and Icarst topography. ." . . 
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Learning Activities ' I ^^^^ v^^^ 

•• Prior to viewing this' segment, students shoixld be acq^^^ 

tettms: • '•porosity, capillarity,, permeability, neater table,. a!ii,t;^^ian,: s{)^:^g/l^e; • " 
swamp; cavern, .sinkhole, ^geyser; hot spring, stalactite, ^'staiagm ^ ^ • * ■ ■'■ 

Have students collect pictures/o£ various cavern 'systen\$"$nd 
-play describing various caverns, in the United Statesy : 

Have students locate^ several ^springs in their; 'copmainr 

During 'their study di ground wat^r, .have* students ' con^uet^^ 
of these topics: porosity, capillarity, permeability; water- % ||uri£i-'. 
cation, and- water pollutidh'stests. ^* ' ■ , y • :V V i , , v ■• . y>' \- \ . ' 

■ • .'■ ■ ■ ' . ■ ' "'^ ■ ^ 

Have sttidents build; models or construct displi^ys. illustrating ohi?. o£^t^^ 
lowing topics: the water table; K6v?'^dV^r-piiTiping,a^ 
wall; artesian systems; springs; cavern development; and ge^^ 
ground, w^ter. . : ^ 4 ■. ;■; 

• Have'' students write ;£6r mor^ information on caves jaindi C^ving^ ffjmv^t^ 
Speleological Society, Cave Avenue,. Huntsville, Mabama^. .358,ltfl^ ■ ■ ^^--sir^^^^v^^ 




Media Resources 



niMS 

CAVERNS. AND GEYSERSo . .16mm. 14 min. 
. ' -color. BFA Educational Media. 



sd; 



A DROP OF WATER. .16jnm. 14 min. sd. color.' 
Arthur Barr Productions, 1971. . 



WATER: WHY IS' IT WHAJ IT ilS? 16mm. 11. 
min. - sd. color. . Moody In^itut^ | 



of Science, 1975.' 



THE ■RIVERI'^MUST LIVE. 16mm. 21 miri. sd. 

Shell Film Library, 1968. . 



. color*. 



THE SPELL OF TOE CAVERNS. . l^mm. 14 1/2 , 
: min. sd.. color. Virginia Dept. of 
Conservation and Econoriiic Development . 

' ' < ■ . ■ ■ ' . ' ■ . 
IHE SUBJECT IS WATER, ,16mm: 28. min./ sd.. 
' colot. U. So Geological Survey, 
Visual . Services Branch. ': 



THE YEAR OF -THE DISASTER.^ .16iran. 
Caterpillar Tractor Co., 1967 



28 inin* 



HLM LOOPS . 

.^GEYSERS AND HOT SPRINGS, -l color .film 
'loop. .Doubleday and Co. , Inc. " 
■ 1969.: 



HYDROGEGLOGY, 8 color ifilm loops. 
. bard Scientific Co. , - 



Hub- 



•VIRGINIA SPEnACULAR. 161™, 1^ i/2 miri..; : |^ • ' ■. " 

sd color %ginia Dept. of .&n^^^^ . iri^ATER SERIES. ~ 6 fiijnstrips, .r6 cas-.. 



sette tapes . : . Society for . Visuajt 
Education, 19 75 o 'v'.^' 



. yation and Economic Development 

•THE 'WATER BELOW. 16mm. 30 i&.n. sdo^tblor, 

- U. S* Geological SuiVey, 1964. ■ - . '^'^ 

. / • > ^ SLIDES 

WATER: THE CONMDN NEGESSITY. ' 16nin. 9 min / WHAT ON EARm?v SLIDE SET G/25/2. 
sd. color. Moody. Institute of Science, ' . . " ^ 
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STUDVllWNtS 

GROUND WA3EK. 6 18" x..l3»» color priAts. . 
Ward? S.. Natural Science Establishment, 

r Inc. . • ■ \ 



Teacher References 

Earth Science Curriculum Project. 1969. "Basic Data 'and Water .Budget Computation. 
ESQ? RefereQce Series RS^8. Falls Church, VA: America Geological 
Institute. ' 

Revelle, Roger. .1963. Watero Scientific Amerioan 209(Sept.): 24, 94-100. 



■ ^ 





Agents of Erosion 

Streams Erode the Land 
Glaciers Carve the Land . 
Waterfalls . .. 



> Program Overview 

This program is divided into three segments which look at the erosion of the 
earth's surface by water and ice.. The first segment, STREAMS ERODE THE LAND', 
looks at the ways streams behive from their headwaters to their ideltas. Stream 
flow, erosion, and deposition are. illustrated througji examples from acros6 the 
United States. The'Ssecond segment, GLACIERS CARVE THE LAND, iises iactive and 
former glacial areas in the United States and Caft^da to demonstrate how glaciers 
. carve and change the land. The^ third segment, WATERFALLS, is a short film essay 
on the properties and magic of "falling water. ' - 



Textbook References 



SEARCH FOR UNDERSTANDING 
Ch. 6-2: Transportation and 
Erosion, pp. 186-190 
6-3: Glaciers, pp. 190-i96 



Ch. 
Ch. 

Ch. 



7: The Earth's Surf ace is 
Built-l^, pp. 214-223 
8: The Work 'Of Moving Water, 
pp'. 242-267 



MOEERN .EARIH SCIENdE- 

Ch. 12: Waiter and Rock, pp. 253r 

274- : 

Ch. 13: Ice and Rock, pp. 275- 
295 

PATIERNS IN OUR ENVIRONMENT 

Ch. 8-5: 'Up-down-up-down:. The 
Building Up and Wearing Down 
of Landscapes, pp. 226-229 
Ch. 8-6: Erosion, pp. ^9-232 

THE WORLD WE LIVE IN 

Ch. 10: Running Water, pp. 130- 
156 

Ch. 11: Glaciers, pp. 157-178 



EARIH SCIENCE: A LABORATORY' APPROACH 
Ch. 6 : The Changing Face of the 

. Land, pp. 101-133 
Ch. 7-1:^ Rivers of -Ice, pp; 135- * 
137 

Ch.., 7-2: Ha/f of the Earth Under 
a Blanket of Ice, pp^ 137-138 

^ EARTH SCIENCE: IIS ^ 

Idea 7-3: Old Man River Was Once 
: Young, pp. 249-254 

Idea 7-5: It's White, But It's.: 

Not; a Toimado, pp. 259-262 
Idea 8-1: Here Today^ Lagoon 
Tomorrow, pp. 277-282 / 
Idea 8-2: Watch Oiit for the Drum- 
. lins, pp. 283-286 

. FOCUS ON EARIH SCIENCE 

Ch.. 13: Mass Movements and Running 

Water, pp. 250-269 
Ch. 15: Glaciers^, pp. 286^305 

^ HOLT: EARTH -SCIENCE 

Ch. 3: Shaping the Land, pp. 64- 
. 96 " 
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fNVESTIGATING THE EARTH 

.Ch/ 9-7 through. Ch, 9-10: 
Erosion, pp. 201-208 

• OUR ENVIRONMENT IN SPACE * ... 

•Ch. 17: The Energy o£ Flowyig 

Water, pp. 351-376 
Chi. 18: Work of Glacial Ice 
' Upon the Lands, pp. 377^.392 * 



PAMVAYS IN SCIENCE , 

Il Ch. 5: Wind and Water Change. the 

Earth's Si^fface, pp. 93-97 
II CK. 6: Glaciers--The Force o£ 

Moving Ice, pp.. 98-103 
II Ch. 7: Water, Water, Every- 
^ where," pp. 104-108 




4' 



Student Reading^ . 

GENERAL ^ 

Adams, George F. , and Jerome Wyckoff. Landforms. New Tork: Western Publishing Co. , 
; Inc. , 1971. : • 

Rhodes,. Frank Ho Geology o Nevn^ York: Western Publishing Co., Inc.-, 1971. 



STREAMS aKID WATERFALLS — 

Breed, Jack. . "Land of the Havasupai (Arizona Indians)." National Geographic , May 
1948, pp. 655-674. 

Chailacombe, j. R. "The Fabulous Sierra Nevada." National Geographic^ June 1954, pp. 

825-843. . V ^ ■ 

.' ■ ■ ■ 

Daivis, Kenneth s., and Luna Leopold. Water. New York: Time- Life, Inc. , 1970. (a 
title in the Life Science Labora|pry series) 

-Edwards,. Walter Maeyers." "Niagara Falls, Servant of Good Neighbors." iVationaZ 
Geographic y April 1963, pp. 574-587. 

Kennedy,. Leoniard. "The World's Greatest Waterfall: The Kaieteur Falls, in British 

• Guiana." National Geographic^ Sept. 1911, pp.. 846-859. 

Noyes, Theodore W. "The World's Great Waterfalls: Visits to Mighty Niagara, Wonder- 
ful Victoria, and Picturesque Iguazu." National Geographic, July 192&; pp. 29- : 

• ,59. • • ■ •. • • ■ ■ ■ - 1 

GLACIERS ' i 

Dyson, James. ' The World of ice. Ngw York: Alfred M. Knopf, .Inc., 1962. / .| 

Kurten, Bjom. l^e Ice Age. New, York: G. P. Putnam's Sons, 1972. ' ■ 

Lauber, Patricia. ) Icebergs and Glaciers. "Canaan, CT: Galrrard Publishing Co. , 1961. ; 
' (a title in the Junior Scieiic^ Book series) i 

, Jones, William R;, and David Munech. Yosemite, The' Story Behind the Scenery. Las 
Vegas:. K. C. Publications, .1971^ 

Matthews, William H. , III. The' Story of Glaciers .and tine Ice Age. New York: Harvey 
, .House, Inc., 1974. / '■ 




V -SiBgment Synopsis y ^ 

■ STIONB EI»IE THE ]J\ND the point Where it first " 

strikes the earth until it enters the sear-r^ It discusses' the .erosiohal^ 
^ ' pi;ocesses of abrasion, saltation, and solution and illustrates the ppt- 
' -holes aiid waterfalls that result, from turbulent water $nd high gradient 
streajfis. The segment is divided iiijto four parts. The first three dis-' 
cuss high gradient. "youthful** streams, medium, gradient "mature** streams, 
and low gradient "bid age'* streams., whereas the final paiJt illustrates the 
phenomenon of .rejuvenation. Each part explains ,and . illustrates the 
creation of typical stream profiles. This segment also pays special 
^ attention to erosion and deposition phenomena, watershed development and 
man's use ^d misuse of streams. V . _ 



Concjepts Objectives 

m NatuilB^orces ac ting today are the /After watching this segment and completing-. 

^ same as those which have been acting ~^pp?opriate~fdJ.rdw=\q^ 

through' the ages, ' * student should be able to 

^. Gravity' moves weathered material to • explain the theorj* of uniformi- 

lower elevations and ultimately to the tarianism 
sea through the media of water,; wind, 

and ice. ^ / • explain how water erodes the land 

and cite' some well known/examples. 
« Moving water is the chief leveling ' ^ * -.^v. 

agent. . ' . • ' / - *^ 



learning Activities 

-"'^''^ . ■ ■ ■ . ' ' ' 

. .^^^'BefoTe viewing this segment, either students should be introduced to the following 
terms or the film segment itself 'may introduce the terms, aided by a follpw-up dis- 
cussion: gradient, youthful, mature, meandering, levee, pothole, delta, alluvial 
fan, flood plain, back swaiiq), tributaty, divide, water gap, wijid g^^ - . 



Have students prepare a county map (road map) using colored markers to show, 
des and watersheds. ; The map can be expa 
graphs of local stream profiyLes and features 



divides and watersheds.. • The map can be expanded - into a display with student photo - 
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■• / Have students prepare a Btdletin board using photographs, ta^illustrate high- ' ^ 
gj?adien'tv/: medium- g^ low-gradient strean^. 

Have students conduit the following investigations from F, Martin Brown and Rem^ ^ 
W#ThoiT?)son'5^ TOPOGRAPHIC I^S FOR'EARIH SCIENCE (1970) , published by. Silver Burdett 
Conpaity', >fofristown; ^ y . . ' 

' , . Streams I, pp. 9-lb \ . 

. .^ •• '6 Streams 11, 11-12; : 

Z Streams III, pp. 15-;4 ' ■ ^ - ' : 

■.V' ■:^-8;. Deltas, ^p ; 

. . ' . ^ /'18 Ihrainage Patteriis,' ^^^^^^ . ; 

Have 'students use a stream table to simulate various stream phenomena. See 
.JpseplvD. ExrljHe's imVlDmi ZED TECHNIQUES: P^^^^^ (1975), pub- 

, lished by f^ritice-Hall, Inc/, Englewood. Cliffs, New Jeisey. 

. Have students tak^, pictures of exanq)les. of .Erosion near the school. In . the case 
of gullies and similai*^ features, they ?nay wish; to photograph a feature at monlhly inter- 
vals and conipare the results. . . 

^ • ■ > ■ i ' ■ ■ . ■ ■ ■ • 

Have, students coii^ttJJfct pixjfiles o£ streams near school, u^irig topographic maps, 
and classify the stresS^ "based ori^^ 



Media Re^urces 



FjlMS 

-EROSION: LEVELING. TOE LAND. 16mm.. 14. min. 
\ ^l;dr-color. Ehcy. Britannica Ed, Corp. 
(from theT^^I/EBE^Earth Science Program) 

)D. 16mm. 15 min. s"d. color. National, 
Oceanic and Atmospheric Administratioiti*- 

'\ ' " 

FLOOD BELOW. 16mm. 16 min. sd. color. 

VNatibnal Aeronautics and Space Administra- 
\tion, 1975. . . 

THE.' GREAT FLOOD.^OF 1975. i6mm. , 25 min. sd. 
; color. U. S. Arn^n^ngirieer^^D^ St. 
Paul, 1974. 



LEGENDS OF THE LODORE. ' 16mm; 13 min. 
sd. color V Colorado State Division 
of Commerce and. Development. 

NINETY DAYS TO SURVIVAL. 16mm. 52 ! . 
min. sd. color. Pyran^d Films. ' 
(a Smithsonian Institution film 
produced by CBS News) ^ I 

RAPIDS OF THE COLORADO. 16mm. 15 min. 
sd. color. Pyramid Films. 



GREAT RIVER. 16mm. 28. min. sd. color, 
ville Power Administration, 1973. 

----J^LL^ CANYON. 16mm. ; 26 min. . sd. color. 
. Dep^-....of_Cqmnerce and Development. 



TOE RIVEK.MUSt^LIVE.- 16mm. 21 min. 
sd. color. Shell Film-Library, 
1968. - ^ . 

Bonne- . 

RIVERS IN. MINIATURE. 16mm. 14'min. ' 
sd. color. U. S. Amy Engineer 
Idaho . Waterways "Experiment Station, 
1954.. 



I.. 



JOHN WESLEY POWELL: ^C^JYON-GEOLOGIST. 16mm. 
20, min. Sd. color. U. S. Geoldgie 
Survey. . 
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RIVERS OF NO RETURN. 16mm. . 28 min. 
*sd. color. Idaho Dept. of Com- 
jjgrce and Development. 



4 



ERIC 



SEA RIVER, leram. . 14 min. sd. color. * 

4 U. S. Geological Survey, 

• • ,* • «» • 

THp WAYS OF WATER. \6m. 13 min. sd. 
color. Ency. Britannica Ed. ;Corp; 
^ (from the AGI/EBE Earth Science 
Program), ' 



SUDES 

WHAT ON EARIH? SLIDE SET (i/26/1, 



TRANSPARENCIES 

WORK OF STREAMS: ;, THE EROSION CYCLE. 

15 b and w transparencies o Ward's 
7 Natural -Science Establishment, 
Inc. 



MODELS ' 

STREAMTABLE. 70" x 26" x 6'* table. . 
Ward's Natural Science Establish- 
ment^ Int.^ 

GE(M)RPH0k)GICAL MODEL SET. 8 models . 
Ward's Natur;^ Science Establish- 



P 'lnent, Inc. 



Teacher References 

Craighead, Frank, Jr. , and Craighead, John.^ 1970.- White-water adventure on wild 

rivers of lA3ho^ National Geogrizphio 137(Feb.) : 213-239.' ' 

' ■ ■ ' ■ ' . ' - 

Edwards, Mike W. 1970. Shenandoah, I Ipng to hear y6u.' National. Geogvaphia 137 
' ^ : CApril): 554^538. ; ^ . . * . 

Morgan, James P. 1970. . Deltas: a resurfe Journal of Geological Bduoatihn 18 (3>: 
/ 107-116. • . .. V ^ ' . ■ ' ' . 

Shepard, F. P. , and Wanless, H. k. 1971. Ota* Changing Coasilinea. New -York: 'Mc- 
jGraw-Hill Book Co. ^ ' \^ ' 
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Glaciers Giive 
the Land 




Segment Synopsis 



This segment, GJACIERS GARVE IHE LAND, introduces students to the - 
process q£ glaciatipn ' and th^ erosional landfoims produced by -moving ice. 
Although continental glaciersy^ are mentioned, the majority o£ the segment 
' is devoted to alpine glaciation; Film from Alaska and Bani££ National 
Park in Albertia, Canada provides students with % firsthand look at active 
glaciers both in teims o£ ice movement and erosional products. A walk 
filmed in Rock Creejc, Montana introduces • students to glacial features left; 
by a retreating 'glacier. Fdbtage of Yosemite Valley serves to illustrate 
the power of moving ice. Students will see gigantic results produced by' 
alpine glaciers in the Rockies, and observe snaller features produced by 
moving ice. The segment's overall aim is to introduce sjtudents to the 
power of glacial action-and the resulting erosion.. - ■ . ' 



Cpncepts 

"Natural forces acting today are the 
saifte^ as those which have been acting 
thSspugh the ageso 

Gravity moves weiathered material to 
lower elevations and ultimately to 
the sea through the media of water, 
ice, and wirid, 

* 

•If the climate permits, moving ice 
(glaciers) erodes and transports rock 
aiid 'Soil to. a warmer area, where th^ 
ice melts and deposits the material it 
has carried, ' . 



Objectives > 

After watching this segment and completing 
appropriate follow-up activities, the 
student should, be able to ^ 

0 -explain' the glacial evidence for 
the theory of uriiformitarianism 

- ^ describe one of the four major 
. . methods of erosion 

^ . cite several major, examples of 
. glaciail features in the United . 
. States 



EKLC 



,c Learning Activities - 

Before viewing this segment,, either students should be/ introduced to the following 
tenns or iJigr film segment may introduce the terms, aided .by. follow-up dis- 

cussion: /glacier, ^ill^ cirque, knife-edged ridge, horn, kettle Jake, crevice. 
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Have students collect photographs. of active glaciers and glaqial valleys and use 
. them to create a. display illustrating ways in "which moving ice carves rock. 

' . Have 'students make a display showing the'loc^tibri of active glaciers arid glacially 
scarred areas in North America. / . 

Have students inA;estigate"the. concept of flowing icev Begin by plying crushed 
ice in a pipe that has a small hole drilled in its side. ; Close the^-jflpe by inserting 
' tilose fitting wooden dowels in each end. Place the. entire; liait ijl' a vise and slowly 
apply pressure to the dowels . Ask students to explain what rhgy believe is taking . 
. -place. As an alternative to this activity, place a block of ice on a hard, cold flat 
surface. Cover 'the /block with a second flat. plate and add weight slowing beginning 
with .one--^minUte iirtervals. Ask students to describe an^ explain wha,t they see .happening 
to the ice. » * . 

^ Invite kriowledgeable individuals in your irea who. have visited or worked in 
\ gla^cial areas to show slides and describe glacial country -to. your cla^s . 

' ^ Have students conduct the following, investigations from F. Martin Brown and Rem 
\W. Thompson's TOPOGRAPHIC MAPS FOR EARIH SCIENCE (1976) , published by. Silver Burdett 
'Co., Morris town, New jersey: - " ^ ■ . . 

• ' ^ 11 Ice Field3 and Mpine Glacie:qs,^.-]^22. ^^^^ 

... 12 Alpine Glaciation, pp. 23-24 _ - .. ." 

13 Continental Glaciation^ pp. 25-26 
14 . Drumline,»pp. 27-28 



Media Resources 



fllMS 

EARTH SCIENCE: LEGACIES OF THE. ICE AGE. 
16mm. 12 mi-nii'J sd. color. Indiana 
Univ. Film .Library. 

EVIDENCE FOR THE ICE AGE. • i6mm. 19 min.' 
. sd. color. Ency* Britannica Ed. 
Corp. (from the. AGI/EBE Earth Science 
Prograiji) 

GEOLOGICAL WORK OF iCE. 16mm. 11 min. 
~ sd. color. Encvl Britannica Edo 
\ Corp. (2nd ed.) . • 



HLMSTRIP 

INVESTIGATING A GLACjfeR. 1 (^olor film- 
strip. • Ency. Britannica Ed. Corp. . 



SLIDES 

GLACIAL EROSION. AND DEPOSITION. 



20 color 



slides. Ward's Natural Science Es- 
" tablishment. Inc. 

WHAT ON EARIH? SLIDE SET G/26/2. 



GLACIER ON THE MOVE. 16mm. 11 min. sd<.> 
. color. Ency. Britannica Ed. Corp. ^ 
(from the AGI/EBE Earth Science Program) 

RIVER OF ICE: LIFE CYCLE OF A GLACIER. . 
16mm. 10 min. . sd. . color. BFA Edu- 
cational Media.. (2nd ed.) . ^ 

THE STORY. OF WO CREEKS. 16mm. 30 min. 
sd. color. * Univ. of Wisconsin Film 
Library, 1969, 



MODEL 

ALPIl^ GLACIER MODEL.. 
Hubbard Scientific 



18" 
Co. 



X 24". model. 



• / Teachef'Refew ..^ 

Crandeli; Dwight/R. 1969. SurfioiaiJ Geolog^ of:M^^ ixMetf-Ncx^d^ 
Wqshinifton. U. S. Geological Siinrey/Bulletin 

Flint, Richard F. 1971. Glacial arid Qmtem 

Sons, Inc. • • ^ •■ ^ ; ; 71?^':-'t'^' -^xJ^. . 

Kirkj Ruth.^ l968o , Exploring Mount -Baniey}. Seattle: -CiJliil^ 

LaBastille,.Anne. 1977^ On .the trail o£ Wis cons ill's i^je asj^.^'^dMcma^ 

■ . . 152- (Aug.).^ ; "182-205. • • ' ' ■• ' ■ -vJvt;-- ■ ^ 

Matthes j Francois fi. 1950. .The .Incomparable Valley : A Geologic Int^^^ 

■ Yosemite.. Berkeley: Univ. o£ California Press. - / y^ * - / : 

Poiilsen, Nfogens Bloch. 1973. Greenland's place by the icebergs. Mtidndl Geoqraphic 
144(Deo.): 84&-869. • ' \. 

Raymond, Lpren H. 1977. Glacial, perrglacial ahd pseudo-gjaci^ South- 

eastern Geology 18(4): 213-229. ' " ^ ' \ ; 

Shapp, Robert. '=^1960. Ctaciers.*' Eugene: . IMdv .., 7 ' 

U. S. Geological: Survey . The, Great loe Age. Washington, IX] 

Priiiting Office o (pain^)hlQ^^ ;^ ^ ; ^ 

Yandell, Michael D. , and Yaridell, Edward R. ' 1974. . NdtioMl Parj<mys: A Fhoto^ 
. graphic and Cbmprehensive Guide to Glacier and f/aterton Lake? Rational. Forks. > 
Casper: WY: Worldl^^ide Research and Publishing Co. *, ^ \' 
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Waterfalls 



; Segment Synopsis 

WATERF^LS is a short film essay set to niusic that strives to 
depict falling water both as a thing of beauty arid as a landshaping 
force. Students will see waterfalls in. all sizes and from* tony places 

•i-n the Eastern arid Western United States. A very brief narration - 
introduces the causes of waterfalls and descfibes^Jiieir featxires. 
/imong the waterfalls depicted are 'glacially causeoforms such as Yo^- 

jni.te and Bridal. Veil Falls, ground water- related waterfalls at Thousand 

. Springs in Idaho, , and structurally caused: falls at Uray; Colorado; 
Rock Creek, Montana; Spearfish, South Dakota; and Hanging Rock, North* 

, Carolina." . 



Concepts Objecti^f^ 

• Natural forces acting, today are theV . After watching this segrnent -arid conpletm^ 
same as those which have" been acting, ^ropi^iate follow-tT^ activities, the 
through the ages. student should be able .tQ V . 

. ' .. ■ ' ■ ■ ' * • ■ ' ■ • \ i '. ■ ■ ■ 

• Gravity moves weathered material to ^ explain how water erodes the land 
lower elevations and ultijiiately to the , ** in the special ckse of waterfalls, 
sea .through the media of water, ice, . x / 

and wind. > : . ^ 

• ' ' '• . ' 

• Moving water is the chief leveling 
agent. . * 



. / Learning Activities 

Have students f^nd the ^definition of a waterfall in dictionaries and encycio- 
pedias. - • , . * 

Conduct a poetry writing project in coOpTeration with the language arts, teachers. 
Have students write jxDems or search for poems and short stories about waterfalls. 

--Jiave students look for works of iart depicting fal3.ing water and msic written 
about falling^Atfater. 



Conduct a bulletin board contest irt which the group that designs the most artistic 
ijnaginative display will then put it up on a centrally located bulletin board. 



y-'' ' Media Resources 

FILM SUDB ^ 

WATERS OF YOSENQTE. 16nim/ 9 min. sd. WHAT ON EARIH? SLIDE SET G/26/3. 

color. Pyramid Films. 



Teacher References 

Pearl:^ Richard M. 19 74 « • Watei^falls : an explanatiqn. Earth Scienee 2 7 (March-i^ril) : 
?4-101. . ' ■ . . . 3 

U. S. Geological Survey. 1974. The River and the Rooks. Washington, DC: U. S, • ; 
' Governnient Printing Office, (pamphlet) 



The Stories That Rocks Tell 
What is a Fossil? > , 



Program Overview 

This program is conipri$ed o£ two segments. The first, THE STORIES THAT^BDCKS 
TELL, looks at sedimentary rocks to find out how they are yfomed and how they 
offer evidence of the conditions which existed at the time^they were fomed.j 
The second segment, WHAT IS A FOSSIL? explores the pip^gses that allow Lifer 
forms to be presented, as fossils and stxjdies the techn^^| paleontologists use 
to find fossils. 




Textbook References 



A SEARCH FOR UNDERSTANDING 

Ch. 3-5: Some Ways of Identifying 

Common Rocks, pp. 106-1X0 J 
Ch. 7: The Earth's' Svari^ce jls 

Built Up, pp. ' r 

Ch. XI: The Language of the Rocks, 

pp. 342-355 

MODERN EAKffl SQENCE 

Ch. 8: Materials of the Earth's 

Crust,, pp. 153-181 
Ch.. X8: .The Rock Record, pp. 376- : 
— 395 

PATIERNS IN OUR ENVIRONMENT 

Ch. 5-11: Sedixnentaiy Rbqks, p. \ 

X22 • '4 
Ch. 5-12: Sediments, pp. 122-124 
Ch. 5-13: CXues of the Past in 
/Sedimentary Rocks, p. 125 

THE WORLD WE LIVE IN 

Ch. 5: Origin of the Rock3, pp. 
47-71 ' ■ 
. . Of. 23: The Rock Record, pp.. 

' 324-338 

■ ■ • ." . . ■ '• ^ 

EAKIH SCIENCE: A LABORATORY Ap/rQACH 
Ch. 6-7: Rocks Formfed frck. 

Sedimentary Deposits, pp. 127- 
; X28 
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, Ch. 7-8: Fossils and Similar De- 
posits, pp. .151-153 

EARTH SCIENCE:- IIS ' \. . 

Idea 4-4: We Have to^ Settle this ' 

Now, pp. 137-142 . ■ ■ ^ 

Idea 4-5: The Rock Connection, • 

pp. 143-146 ' 
Idea 8-7: Collecting the Past, 
. pp., 311-316 ■. ' ■ / 

• Idea 8-8: The Big Push, pp. 3ll7- 
320 ^' • . 

FOCUS ON EAKffl SCIENCE • ; 

Ch. 6: Sedimentary Riocks, pp. 108- 

, . : -126;. ■ 

HOLT: EARTH SCIENCE. ' . ' ^ . 

Ch. 4: Earth History, ppir 97-130' • 

Ch. 6: -fccks,' pp. 153-173 
• \ ■ ■ * . . • . ' 
INVESTIGATING THE EARTH ' 
- • Ch. . 2-3: Investigating Rocks and 

■ . 'Minej^ls, p. 30. 
"\ :;Ch. -16: The Record in 1;he Rocks, • 

r '-'pp. 343-362 ' " ■ 

Qi., 17: Life:. .Present, Past, and > 
iv / Future, pp. 366-378;;. . 



OyR ENVIRDNNENT IN SfACE 

^^ . Extending . Unit ^ : ^Sediment ary RocRs , 

• . pp.. 438-^440 
* , Oi. 24 : Energy Systems ThfoiigKoiit the 
. , G^Qlo^ic Tiiiie,; pp.. 509-515" . 




PATHWAYS IN SCIENGE ■ 

. I Ch. 4: Hocks firom tne. WatfersV 
^ pp. 20-25 ■ ' ...^ 
. . Wait III: The Story Told by , 
. ' : Rocks, pp. 137-176 




Student Readings 



GENERAL 



Fentpri, Carroll Lane, and Mildred 'Adams Fenton. Tlte Rock Book. New York: Doubleday 
and Co. , Inc. j 1970. ■ " ■ r 

• • - ■ . ■•■ ' ' ■ . . ■ ' • ■. 

• Martin, Alice and Bertha M. Parker. Rook's and Mineralso New York:" Western Publishing 
.Co. , Inc. , 1974/ . ; . - .. .. . - . 

Rhodes, Frank Ho ^70oJos^^^ New York: Western Publishing Co, . Inc. , 1971. 

' ^ .■ ' • :• ^' • ; -■; 

FOSSILS. • ■ .V.^ 

Gartner, William C.r' ffow We Know' What on Earth Happened Before Man Arrived. New- 
York: Sterling Publishing Co.*^ 1972. , ' . - . ' \ • . 

Cohen, Daniel. ^The^ Age of Giant Mammals'. ^New York: Dodd, Mead and Co. , 1969,. 

Galdring, Winifred* HandboQk of Paleontology for - Beginners and Amateurs: — (The Fossils ^ 
Fart J.. Ithaca: Paleontological Research Institution!, 1960. . .. 

Ipsen, B. C. The Riddle of the Stegosaurus. New York r- Addigon-Wes ley Publishing * , 

./ Co., Inc;, 1969o * - / 

* ■• ' ■ . ' ■ ■ . ■ 

'Keen, Martin L. Hunting Fossils.' /^e^^Xor\i: Julian Messner, Inc., 1970... » 

Linham, Urless., ,The Bone Hunters. New York: ^^Columbia .Univ. Press, 1973o 

Major, Alan. .Collecting Fossils/ -^evi XorY: St; M^rtin^s' Press, ^ 1975,' - ■. 

Martin, Alice F.,and Bertha M.' Parker.o Dinosaurs... New York: Western Publishing Co. , ■ 
.Inc.;, 1973o- ^".v/ ' • - / 

Pinn, Giovanni. The DabmofLife.- ljori^^ 1972.; .. 

Prehistoric Animals r,. The 2976. cAild Crafi Annual, ' New Ybrk: ^ Field Biterpris'^fe 

: ■■,1976v . ., ' \:: -"^ ^ •• \ • ''>.' 

Ross%> Wilda, What Did the Dinosaurs .Eat? New Yorki 9 Coward, McCann',- and Geoghegan, . 

...•Inc. ^.1972.. _ ' . ■ ■ ■ . ■ ; , :. ■ . ■ 

Shuttleswbrth, Dorothy. To Find a Dinosaur. New York: ' Doubleday and Co. ,■ Inc. V 19-73.. 
■ Silverberg, Robert; Mammoths ^ Mastadons and Man.- New York: . McGriaw-Hill Book;Co. , • 

•■•1970. ^ . . ■ ' ■:. 

. Whijte, ,Theodore.E.- Z>£wo8aur8 at Home. New York: Vantage Press > 1967. . ' * 

^ts^pletf Li^sbeth, and George Zappler. The\ Woy^ld After 'the Dihosa^ ^' The Evolution of 
MammaJ^s. Ne^Yo.rk: . Na,tival History I^^ 1970. . . ' ' { . . 

National Musevim of Natural History. Ibe Age,. M(ikt)al's- and the Emergence of Man. ..IVashing 
*ton, DC: Elephant Press, '•'Smithspniah lnstitu^^ '':\ '-''y'^\ _'■:]:-/ 



Segm Synopsis , 

TOE STOREES R(X3CS TEI^ shows how sedimentary rocks ^Qontain'^ 
evidence o£ their origin.. The. segment begins by' discussing the processes 
o£ deposition, conqjact ion, :and cementation that, produce sediment^iyy .r-;^' 
rock. It considers the environmental conditions that produce partial- ^ 
lar Vock types. Conglomerates are'shom to Idc a product of abrt^ 
changes in stream yelocity; sandstones, a result o£ a' variety o£ sand, 
deposition patterns of wind and water. Students observe swamps that . ^- • 
produce shaleahd coal and two: structures .that reflect, short. teiin CTeftts: ' 
raindrop; impressions, and drought produced mud* cracks . • Coquina 
originates frcM.the„'^ crushing of shell beds l)y breaking' waves, . Lime 
secretion results in coral, re^fs anciisjiell limestones. The segment 
depicts the conditions liecessary for creating evciporites. and pre- 
serving fossils. The conclusion suggests that stu&nts 'too, can re^ 
the story of deposit ional environments in- sedimentary rocks. . V ' 



• rSaturil processed acting today, are the. 

same as those :which have been acting - 
. through the ages^. . . • * 

^ -Sedimentary . rocks-^re formed by com-.- 
paction and cementation ^of various 
products of erosioK'i . 

/ • • ' ' '■ . ■ ■ ■ 

• Sediinentary rocks ahi the features they 

. contain -reflect the conditions that • 
existed during the time^ they were 'de-, ' 
■ppsiteci; : ^ . ■ . ^ 



Objectiv^^ 



Mter watching ;thiS' segment and completing 
appropriate follow-iqi activities , the : 
student should be able to - . 

• relate the formation of sedimen- . 
. tary rocks and the features pre ^ 

served in them to the theory of 
lanifoTmitarianism 

0 explain how the most . coninon .types 
' .of . -sedimentary rocks are formed 
' — '^'"^^^ depositipnal environments ' 
Reflect . \ ... ; 

jLdefitify. specific, features in • 
sediment^iy rocks that are u3fed - ■ 
as evidence; tQ determine deposi- ^; 
tional conditions. . 
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Segment Synopsis , 

THE STORIES R(X3CS (^ TE^ shows how sedimentary rocks ^Qontain'^ 
evidence o£ their origin.. The. segment begins by discussing the processes 
o£ deposition, conqjact ion, :and cementation that, produce sediment^iy'^ .r-; ' 
rock. It considers the environmental conditions that produce partial- ^ 
lar Vock types. Conglomerates are'shom to Idc a product of abrt4)t 
changes in stream yelocity; sandstones / a result o£ a' variety o£ sand, 
deposition patterns of wind and water. Students, observe swamps that . ^- • 
produce shaleahd coal and two: s.tructlires , that reflect , short tem e^^ 
raindrop .impressions, and drought produced mud* cracks. • Coquina 
originates frdrn.the.'^ crushing of shell beds l)y breaking' waves, . Lime 
secretion results in coral, re^fs anci^sjlell limestones. The segment 
depicts the conditions liecessary for creating evctporites. and pre- 
serving fossils. The coiiclusion suggests that studients 'too, c'sin re^ 
the story of deposit ional environments in- sedimentary rocks. . V • 



r^N^ituril processed acting today, are the 
same as those iwhich have been acting - 
through the ages,. . • * 

•Sedimentary. rocks:>^re formed by com-. - 
paction and cementation ^of various 
products of erosioitf: . 

; ■• ■ ■■ ■ 0 ' •■ ■ " ■ . •' 

Sediinentary rocks ahi the features they 
contain -reflect the conditions that • 
existed during the time^ they weVe'de-, ' 
■positeci; : ^ . • . ^ 



Objectiv^h 



Mter watching ;this' segment and comple 
appropriate follow-iq) activities , the 
student should be able to - . 

• relate the formation of sedime 
' tary rocks and the features pi 
served in them to the theory c 
laniformitarianism 

explain how the most . comnon , ty 
.of . -sedimentary rocks are forme 
■ — '^"^^^ deposit ional erivironme 
ief lect ^\ :. . . : 

j.defitifyr specif ic, features' irt; 
sediment ^iy rocks that are u3^ 
as evidence; tQ determine depos 
tional conditions. ■ \ 




Learning Activities 



Prior to viewing this segment, students should be acquainted with the following 
terms: s^iediment, ^on^Daction,, cement at ion|/enVironment, foss'ilSj^ sedimentary rock. 

• Have students study a group of specimens and try to decide kinds of deposi- 
tional conditions they represents. Repeat after viwing segment. ' * 



Media Resources 



niM 

ROCKS THAT REVEAL THE PAST. 



16mm.^ 12 min. 



.. , sd. color. BFA Educational Media.' • 
FIIM LOOP 

SEDIMENTARY ROCKS.. 1 color film loop. 
Hubbard Scientific Company. 

fumstrips 

MATERIALS OF THE EARTH'S CRUST. ^ 6 color 
filmstrips. Ward^s Natural Science 
" Establishment, Inc. , 

ROCKS AND MINERALS: SEDIMENTARY ROCKS. 1 
color fiLnstriip, cassette tape/disc 
recording. " Learning Resources, 1974* 



SLIDES 

ROCKS'. 20 color slides. 
Scientific Co. \ 



Hubbard 



WT 

EARTH MATERIALS nx. 
specimens 

MAPS 

Upton, William B. 



4 



4. 



quantities of 25 
Hubbard Scientific Co. 



1970. LANDFORMS 
AND TOPOGRAPHIC MAPS. New York: 
John Wiley and Sons, Inc. 



Teacher References 

Blatt, Harvey; -Middleton, Garard; and Murry, Raymond. 1972. Origin of Sedimentary 
Rooks. Engl^^^opd Cliffs, NJ: Prentice -Hall, Inc. 

Morgan, James P. 19713. Deftas: a tesmse' Joiirnal of Geological Education 18(3): 
107-117.. 

Newell, Norman D. 1972. The evolutidn of reefs. Scientific American 226(12): 54- 
■ 65.-'- / ^ . ■ • 

JPirsson, Louis V. , and Knopf , .Adolph. Rocks and Rock'' Minerals r 3ri ed. New 

York: .John Wiley ar^d Sons, Inc. ...^ 

Strahler, Arthur N. 19J71. Principlesi -'of Physical Geology. 2nd ed.: . New York: 
^^Harper and Row. * ■ ' ■ '■ ^ 




V-2 



What is 
a Fossil? 



Segment Synopsis 

, IVHAT IS A FOSSIL? iijtroduces students to fossil preservation and 
the profession of paleontology. The segment begins in the Badlands of 
South Dakota with the "discover/' of an oreodont skull and then proceeds 
to a discussion of various types of preservation and indirect evidence 
of fossil life forms, Exajiples are seen of carbon traces of plants, 
traces of dinosaurs,; silica replaced wood and shells^ pyritized shells,- 
amber preservation, cast and molds, and mummificatidn. Students ob- 
serve paleontologists at Dinosaur National Monument exposing the bones 
■of large dinosaurs/ Students also watch Dr. Jim Jenson supervise the" 
removal of giant bones from a quarry near Grand Junction, Colorado. 
The final ^portion of the segment takes students to the iBboratories 
of the Sniithsoriiari Institution where a fossil is fpllowed from its ' 
arrival, through its preparation and con5)!^etion as a specimen ready 
for study or display. " 



Concepts^ ' 

9 Natural processes acting today are 
the same as those \^^lich h^ve been 
acting 'through/the ages. ^ 

« Fossils occur in sedimentary rocks 
in a number* of ways . 



• ' Fossils conmonly reflect past environ- 
ments. 



Objectives 

After watching this segment and corrpleting 
appropriate . follow-up activities, the 
student should be able to 



^ relate the present^ 
to the theory of 



tion of fossils 
L f ormi t ari anism 



• explain the principle methods by 
vAiich fossils are preserved 



• explain and illustrate how fossils 
serve as indicators of the enviSon- 
y >\ment in which they lived. ' 



Learning Activities 



Prior to viewing this segment, students should be, acquainted with the following 
terms: ;. fossil, paleontologist, replacement. 



4?^ 
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. Have students prepare a bulletin board display which shows some of the ways ' 
fossils are preserved. 

Conduct an art contest in cooperation wi^h the art teacher. Have students je- \ 
search and then prepare drawings of plants ^d anihials as they would have appeared:;^ 
during a particular period of geologic time. ^ • . . 

Have students conduct the following 'investigations from Mile F. Harris's, et al. 
Ea^th Science Curriculum Project textbook, INVESTIGATING THE EARIH (1973), published 
by Houghton Mifflin Company, Boston, .Massiachusetts: . 

17-4 . Fossil Evidence for Prehiistoric Organisms ... 

17-5 Investigating Footprint Puzzle . • 

17-6 How Fossils Form \^ . . 

17-7 Investigating Casts axid Molds 

• .■ ' ; ■ ■ ■ . . i .• •■ ; . ^ ■ 

Have students tpy being paleontologists by carrying out the 'activity described 
in Richard Lauricell's "Paleontology in the Classroom," in SCIENCE AND CHILDREN, 'Vol. 
14, No. 6- (March, 1977), p. 6. Then research whether dinosaurs were warn. or cold 
blooded animals. - v ' ' 

A group of students may wish to try. mounting the bones of a chicken (less head 
and feet) using the remains of a baking hen from one of their homes. 



Media Resources 

niMS 

DINOSAURLAND.. 16nin. 25 min. sd. color. 



Utah Travel Council. 

DINOSAURS: THE AGE .OF 1^ TERRIBLE * 
LIZARD. 16mm, 7 min.' sd. color. 
Ency. Britannica Ed. Corp., 1970. 

THE FOSSIL STORY. 16mm. 19 min. sd; 
color. Shell Film Library, 1963; , 

\ FOSSIL FR£»I SITE TO MUSEUM. 16mm. 11 

min. sd.. color. Coronet- Films , '19 71 . 

.. THE GREA?" DINOSAUR DISCOVERY. 16iTin. 25 

min. sd. color. Brigjiam Young Univ. , 
1976. 

RLM LOPPS 

FOSSILS, PARTS I AND II. 2 color film 
loops. Ward's Natural Science Es- 
tablishment. Inc. . ^ ^ 

SUDES 

INTRODUCTION TO FOSSILS, PARTS I; AND II . 
: * 20 color slides in each part. 

Society for Visual Education, 1972. 



WHAT ON EARIH? SLIUE SET G/27/2. 

STEREO STUDY PRINTS 

.Sandberg,: Philip. STEREOGRAM BOOK OF 
FOSSILS. 300 color prints. Hubbard 
Scientific Co. 

WEIGART EMBOSSED FOSSIL REPRODUCTIONS. 
. Museum Shops, Smithsonian Insti- 
' tution. 

Zallinger, Rudolph F. DINOSAUR AND 
. MAMvIAL MURALS. 9/. x 1 1/2' color 
prints » Peabody Museum Associates, 
Yale lihiy. 

Kits 

BASIC FOSSIL COLLECTION 16. fossils. 
Ward's Natural Science Establish- 
ment, Inc. 

BASIC ;F0SSIL KIT. 20 plastic fossils. . 
Hubbard Scientific Co. 



Teacher References 

>, , 

Andrews, Henry^, , Jr., 1947» Ancient Plan^t^ and the World^They Lived In. Ithaca,' 
NY: Comstock Puhlishing Associates, 

'Ash, Sidney R. , and May, David. B., 1969. Petrified Forest: The Sto^ Behind 
the Scenery. Holbrook, AZ: Petrified Forest Museum Association. 

Beerb.ower, J. R. Field Guide to Fossils. ESCP. Pai1^)hlet Series No. 4. Boston:,. ' 
Houghton Mifflin Co. 

Callahan, Philip S. 1972. The -Evolution of the Insects . . ^}iew Yotk: Holiday 
House, Inc. ^ • \ . 

Colbert,. Edwin H. 1966. The Age of Reptiles. New York: W. W. Norton and Co. , 
'Inc^'" \ '\ ■ 

Desmond, Adrian. ,1976. Rot Blooded Dinosaurs: A Revolution in Paleontology. 
, New York: Dial Press. 

Dunbar,' Carl 0. , and Waage, Karl M,', .1969.- Historical Geology. 3rd ed. New York: 
John Wiley and Sons, Inc. . 

* Fenton, Carroll L.., and Fentbn, Mildred A. 1959. Fossil Book. Garden City, 
NY: Doubleday an^ Co* , Inc. _ 

Glut, Doland F. 1972. The Dinosaur Discovery. Secaucus, NJ: Citadel Press. 

. Nfarkman, Harvey C. 1952. Fossil Mamal^: Museum Pictorial No. 4. Denver, 

CO:, Denver Museum of Natural History.-. * 

Sj)inar, Z. V. 1972. ^Life Before Man. . New York: McGraw-Hill Bool^^. 

Stewart, John Massey. 1977* ' Frozen mammoths from Siberia bring the ice ages to 
.vivid life. Science 8(9) :. 60-69. 

Tidjrell, William D. 191 '''CormonjFossil Plants of Western North America. Provo, ■ 
UT: Brigham Young Univ. Press/ 



2i 



Landfo 



What is a Laklform? 

\: ■• ; Man vs. the Land 




Program Overvievv^ - 

The interaction o£ constructive and destructive forces that resul-t in land- 
forms is the basic theme of this program. The first segmoit, WHAT IS A LAND- . 
FORM?, considers .the phases of the landfprm- cycle by coirparing nountalns, 
plains, and plateaus in "youth," "maturity," i^d "old age." Students are • 
encouraged to look, at "dhe way man uses the lind in light of its geologic ; 
structure' and history. In the second segment/ MAN ;VS. llHE LAND, students" 
are asked if man is behaving, as a clijnax or pioneer' species. The history of 
a plant community and an aiKient Indian community are used as examples to help 
students arrive at a conclusion. - . 



Textbook References 



. A SEARCH FOR UNDERSTANDING 

Ch.- 2: A Look at the United 
States, pp. 48-82 . 
^ VCh. 7-4: Mountains, pp. 223- 
. 231 

• MODERN EAR|H SCIENCE 

Ho references - 
, . ■■ ' ■ * ■ . . 

• PATTERNS IN OUR ENVIODNMENT 

Ch. 8-3:' Landsc^a Patterns--; 
How Are They Formed?, pp. 221- 
' ' . 225 

. Gh. 8-5: l4)-down-up-down: The 

Building and Wearing Down . 
r " of Landscapes, pp. 226^229 
Ch. 8-7 : People and Landscapes^r 
pp. 229>-232 

• ' THE TORLD Iffi LIVE IN 

Ch. 14: Moijpitairis, Plateaus, _ 
and Plains, pp. 207-225 

Oi. 17:^ Physiographic Provinces 
of the United Stated, pp. 
247-254 



. EARTH SCIENCE: :A LABORATORY APPROACH 
No references 

• EARTH SCIENCE: IIS ^ . , 

No references 

FOCUS ON EABIH SCIENCE 
No references 

. HOLT: EAKIH SCIENCE , 

Ch'. 2: '.Bending the Crust, pp. 43 

. ■ ■ 63. : ■ 

♦ Gh. 3: Shaping the Land, pp. 64-^ 

.. '^96. 

Ch. 8: People Resources and 
Energy, pp. 2D2-240. 

. INVESTIGATING THE EARIH. 

Gh. 14: Evolution of Landscapes, 
> pp. .299-318 ^' . 

. 'our ENVIRONMENT IN SPACE 
A No references 

. PATHWAYS IN SCIENCE ^. 
; No references 
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student Readings 

_ Adams,;. George F. , and Jerome Wyckoff. Landfoms. New York: Western Publishing Co. . 
^ Inc. , 197K . . . . 

^'-N^^exander,. Taylor R. , and George Fichter. Ecology. New York: Western Publishing 
Co., Inc,, 1973. . ' ^ 

Chronic, .John and Halka. ' Prairie Peak and Plateau^ A Guide to the Geology of Colorado. 
Bulletin 32. Denver: Colorado Geological Purvey, 1972, . 

"Cities o£ First Americans" Arizona Bights 48^^m. 1 Cl5Y2>, 16-33; ^ 

Clark, William. ^ Death Valley: Me Story Behind the Soeneiy. ■ Lsis Yegas: K. C. 
Publications, 1972. ^ ^ 

Love, J. D. , and John 0; Reed, Jri Creation of the Teton Lands aape. Jackson, \VY:- 
Grand Teton Natural History Association, 1968. 

National Geographic Society.^. Our Continent: A Natural History of North America-. 

Washington, DC: National Geographic Society, 1976. ■ ■ \ . > 

* Phijlips, M. v.. Physical Geography ^ ' Interpreting the Physical Features of the Earth. ■ 
MLddletown, CT: Merican Education ^:f»tiblications, 1976. 

Shimer, J. A. Field Guide: to LanHforms in the' United States. New York: Maanillari' 
Publishing Co., Inc., -1972. . ; 

Time-Life Editors. The American Wilderness. Morristown, NJ: Silver Burdett Co., , 
1972-1975 o (a series o£ , titles about areas in the United States) 

U. S. Geological Surveyo Landforms of the United States. Washington, DC: If.*"^. • 

Government Printing Office, 1975. (pamphlet) . ' 

■ ' * ' Our Changing Continent.' Wasliington, DG: U.. So Government Printing 
Office, 1973. Cpan^)hlet) 

• Watts, May T. Beading the Landscape, New York: Macmillan Publishing Co., Inc., 
;■ -1957. :.| . - / ' 

Yandell, Michael J). National Parh)ays, a^ Photographic and Comprehensive Guide to 
Rocky Mountain and Mesa Verde National Parks » Casper,. Wyoming: Worldwide 
Research and Publishing Co. , 1975. 

Zim, Herbert S. The Rocky A/o wtains. ■ New York<f^ Western Publishing Co. , Inc. , 1964. 
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Segment Synopsis 

This segment introduces students to the idea that landfbrms and 
the kinds o£ activities inan can carry out ^ipon them are determined by 
the .histojy o£ geologic events in the area. The Black Hills o£ South 
Dakota, are considered as; an example. . Students are taken through a 
brief review o£ the Hills' history and then look at the Hills today • 
in terms d£ their features and the kinds of activities: man carries, out 
in the region, the segment ijitrociuces major laridforms, beginning with ' 
mountains and plateaus. It shows the Alleghany and Colorado Plateaus, 
landfoiTOs caused by different- climates;, the Great Plains; and the 
Atlantic Coastal Plain. Throughout the segment, laridform development 
is stressed as a process primarily involving i:5)lift and erosion.^ 



Conce^ils 

Natural forces acting/Jibday are the 
same as those which haw been acting 
through the ages, 

The landscape may be considered the 
product of internal versus extemarl ' 
processes working on rocks exposed- 
at the intei;face. 

The structure j texture, and conppsi- 
tibn of rocks reflect their origin 
and history'. . . 

Internal and external processes 
vary in different places and at 
different times. 



Objectives 



The interaction between internal 
and. external forces produces distinct 
patterns across the earth's surface 
that can be recognized as physical 
regions. . . 



After watching this segment and con5)leting 
appropriate follow-up activities, the 
student should be. able to 

« relate landfprms and their cycle 
of development to the theory of 
unifoimtarianism 

• demons tf ate"' an uhdetstanding of 

: ; the life history of landforms by , 
giving exan^iles of youthful, 
^ mature, old age and. rejuvenated 
landforms ^ 

• illustrate, t;^4escribe, and cite 
exanples ' or 3^ pi'inciple types of 

" landforms including drainage 
patterns, plains, plateaus, and 
mountains. 



Mountains are generally related belts o£ 
present or previous tectonic activity. 
The remaining' parts of the world are 
generally plains, plateaus, or eroded 
mountains. - 



Learning Activities 

Prior to viewing this segment, students should be acquainted with the following 
terms: landfom, youth, maturity, old age, rejuvenation, mountain, plateau, plains. 

Have students prepare a display. illustrating the principle pl^siographic regions 
in the United States and their locations. 

HaA^ students prepare bulletin board displays depicting national parks and 
monuments created to protect specific landfoms features. 

' " Have students give, reports describing a particular area cf the country, such as 
the Colorado Plateau or the Ridge and Valley Province of 

:. 0 HaveH^tUdents prepare a display iilusttating the principal differences between 
the 'Blue Ridge, Piedmont, and Atlantic Coastal Plain Province. : 

Invite individuals who haVe lived in otiier regions of the United States to 
visit the..class and describe the. area*s climate and character. 

. Take stiidents on a field trip to California and the. Rocky Mountains while 
staying in your classroom using the FIELD TRIP. KIT: ROCKY M3UNTAINS and the FIELD 
TRIP KIT: CALIFORNIA MOUNTAINS, both produced by^ Hubbard Scientific Company, . 
Northbrook, ^Illinois. • ' 

Have students conduct investigations with Ward's GRAND CANYON RELIEF M3DEL KIT, 
produced by Ward's Natural Science Establishment, Inc.^ Rbchester, New York. 



Media Resources 

HLMS 

COLORADO'S MAGIC WONDERLANDS. 16inm. 17 MDNIJMENIS TO* EROSION. 16inm- ,11 min. 

. min. sd. color. Colorado State sd. color. Ency. Britannica Ed. 

Division of Cbmmerde and Development.^ Corpi 

' ' . ■ . . , * ■. ' ■ f •■ ■' . 

GEOGRAiW OF. THE UNITE]!) STATED MDUNTAINSw 16iiim. 9 min. sd. color. 

6 reels. /: 16iiin. sd. color. BFA. Indiana ISuv. Audio-Visual ..Center, 



Educational Media:. 1967. 

IDAHO HIGH COUNTRY. 16mm. 14 min, . sd. - M)UNTAINS,' PLAINS, PLATEAUS. 16mm. 13 

color. Idaho Dept. of 'Commerce and ' niin. sd. color. Universal Educat 

".DeA^lopment.. and Visual Arts, 19711 



. PLAINS AND PLATEAU5. 16mm. 10 min. ■ sd. 
cAlor. -Indian^ Univ. Audio-Visual 
Center. 

' TOMORROW IS MAYBE. 16mm. 20 min. sd. .. 
color. Indiana Univ. Audio-Visual ' 
' Center, 1971. 

WYOMING - INVESTMENT IN THE GREAT OUT- ■ 

DOORS. 16mm. 27 1/2 min. sd. color. 
IVyoming Travel' Commission. 



FILM LOOPS 

GEOLOGY LANDFORMS SERIES . 10 color £ ilm 
loops. * Hubbard Scientific Co. 



Teacher References 

American Association of Petroleum Geologists, 1973. ^ United States Geological High- 
way Map Series. Tulsa: American Association of Petroleum Geologists, (a 
series of regional maps) / 

Fennemari, :N. M. 1931. Physiography of /the Western United States. New York: 
McGraw-Hill Book Co. _ ^ . . 

.' . 1938. Physiography vf the Eastern United States. New. York: McGraw-. 

'^^Hill Book Co. 

Rais?,. Erwin. 1957. Landforms of the United States, (map). . 
Richason, B. ^F.' 1972. Atlas of Cultural Featia^es. . Chicago: Rand McNally and Co. 

Shepard, F.- P. , and Wanless, Harold R.. 1971. Our Changing Coastlines. NeW York: 

McGraw-Iti.lL Book Co.. V ; ' ; ' " 
Strahler, Arthur N. , and Strahler, Alan H. 19^^3. ^'Environmental Geosoience: 

Interaction Between Natural Sys^.tems .and Man. New York: John Wiley^d 'Sons; . 

Note.: -See the NATIONAL GEOGRAPHIC magazine for articles on specif ic. regions 



SUDES 

•LANPF0R>G I AND II.. 2 sets, 20 color 
slides each. 

WHAT ON EARTH? SLIDE SiET G/28/1. 



MODELS 

LANDFORM ^DDELS. 8 separate raised 
relief maps forifi o ne 3 '- x 8' model. 
Hubbard Scientific CO. 

'CCM'ARATIVE TERRAIN MODELS. 2 models, 
each 18" x 24".- Hubbard ^Scien- 
tific Co. 



Man y& 
the Land 




Segment Synopsis ; 

MAN VS. IHE LAND poses a question for. students about 'their life 
styles. The segment opens by explaining the difference between pioneer ^ 
and climax species in thd plant coirmunity; It then poses the question: 
"Is Man a Pioneer?" ■Exain)les are shown, of early pioneer behavior using 
f ilin o£ western mining towns. The Indian culture in Chaco Canyon, ^New 
Mexipb, is. presented' to illus1;rate the idea that misuse end ovenise of . 
resources are not new problems. The Ghaco Indians 's expansion activities 
arid their eventual consequences: are explored and a case is built, against 
overuse of the land. The segment closes by suggesting that the planet's' 
resource problem^ are much: more serious than the Chaco 's because man 
has no more space in^which'to JfioVe..: 



Contepts 



0 Man interacts with, the envirojteient 
causiiig changes vto occur thax may be 
-beneficial or detrimental>xo. his fu- 



ture existence.'; 



Livihg^;«Jmmunities f ol Ibw a' cycle 
culminating in a clmax community . 
that operates in hajmony with* the 

land. * . 

• ■» . . . i^, 

Man is acting as a pioneer species. 
The changes man is producing 'may make 
it inj^ossible. for him to live com- 
fortably on the planet in the future. 



Objectives 

After watchiiTg this "segment and conpleting 
appropriate follow-up activities, the 
student should be able to 

^ explain and illustrate, the difference 
bietween 'pioneer &nd clijiax ' 
coitntunities . 
■' ' • '■ ,'• ■ • . 

« give exanqples of .w^ys> in ,which man 
is behp-ving as- a pioneet species 
' ' at present as* well as in : the past 

suggest how marf might change his 
behavior towards a climax type > • . 
relationship with^^the land. 



Learning Activities 



Prior to viewing this segment students shpiild be acquainted with the following 
terms: pioneer community, cliifiax community. 



Have students read about Western Indian cultures -and try to find out why they 
changed their life styles in, the last two centuries. * . 

• Debate- one of these topics : • V 

1.. Is modem man a pioneer? 

2. Man's future on our planet . : 

3, • Land use planning-^ good or bad? ' ' . 



Media Resources 

mMS • '/ . V. ■ ■ - \ ■ : ' - .* 

COLORADO'S MYSTERY MESA, lenin. -14 min. -BUIiJX)ZED AMERICA., 16mm. 25 mih. S4. 

sd. color.; Colorado State Division ' color. Michigan Dept. of H^itural 

of Commerce and Development. . . Resources. 

' LEARNING ABOUT THE PAST.' 16mm. .« 10 min.! - vV . • . 

sd. color. Indiana Univ. of Audio- , SUDES ' : f .'iW 

visual Center, 1951. (a tftle in WHAT ON EARTH? ' SLIDEt^ G/28/2.Vv 
- the Prehistory. Series). : ' ' i 

MULtlPLY. ...AND SUBDUE THE EARTH. 16mm. / ' 

67 min. sd. color.; Indiaiia^,y^ = - - . " 

j\udio-Visual Center, .;1969. ; ' ^ 



Teacher References 

Hall,. St^hen A.' 1977. Later quarternary- ^^i^^ history 
. of Qiaco Canyon, New Mexicdi/^^ G^^^ of'AmeHajm^Qii^let'in 88: 

•/ 1593-1618;^^;/ . ■■ ' ■■ ■ . . . " 

• Judd, Neil M. 1922. The Pueblo ^Boni to e^^ditioi^f the. National ' Geographic Society. 
' National Geogrcphio Al^ 323-331. j^^-plEv . 

Judd, Neil M. 1923. Pueblo Bonito, .the ancient. -'riVationai Geographip M(Sejpt.,) : 

tAkatiti^ Pueblo Bonp<)\ Globe, ^AS;; Southwest Parks: an(i^^ / 

\ 'lifcifujm^ Cp^mphlet;};;,,^'' ' . 'Kv:;. ■ 

. Vivian, Gordon; and Reiter, Paul. . ISeS.. Great Kzvqa^ of Chaoo Canyon and^mez^:^. ' 

' RelaUonsMps, ^4^nograph N6'*/"2ii Fe: The^ School of AmS^-ican Res.Q^rcI>,V 





Geologic Time 



Program pvemiewr ^' • .. ^ 

This single segment program introduces^fStUdehts tov.tte concept blF geqlogi^ time, 
methods 'Used for deteimining relative knd absolute sequences ofWertts, and the 
structure o£ tJie*^ ideologic timetable. ' 

■ • A- SEARGHFORUNDERSTMiNQl" . , FOOJS ON EARIH - SCIE^GR \ : ^ 

Ch. ;3: Geologic Time, pp. 400- 20: Datuig Geologic 'lime, pp. 

448 . . . 392-412 . / ■ 

- 5 V : . , - Ch. 21: The Geologic Time Scale, 

,.^D13ERN.EAm SCIENtE^^Vv pp. 413-441. . • 



Ch. 18: the RDck'';RQcord, pp. 376 



. 395 . . ' • HOLT: EARTH SCIElJtE 

/iWv- Ch- 19: The Bu^(3ULjig o£ a Con-v • • Ch. 4: Earth History, pp. 97-130 

: tinent, pp. 596ri41-^.^ . " ■ ' St=^ 

% ■ ■ ' ■■ ''j-.- •. INVESTIGATING IHE EARTH .wi.?*^^ . 

; ;:.PATreR^^ IN plm ENVIRON^eW ';,/., - Ch. 15; Measuring Time, - pp-: 323- 

Ch. 3: Parts l3'through:;24, pp. ' C..342 ., ' . ■ 

'.':y:'^-}r^:'' 64-77 Ch.*16: . IWevReeord in the Rocks, ' 

■V'-' ■ • ■ . ■ ' ■ pp.- 343i'S62^ 

. ^. THE WORLD WE' LIVE IN . v -^ch. 17: Life: Present, Past, and 

Ch. 23: The Rpck ReccJj4 324- . -Future, pp. 365-391 

. . 338 Ch. 18: Development tj£ a Continent, 

:•. Ch. 24:^ Precfflibri^n Through • fr . pp. 3^5-412 

. ' : Paleozoic, pp. 339-353 ^' : • - >; . .5 , 

Ch. 25:. Mesozoic Throu^ Cenb- .. , OUR EJJVIRDNMENT IN ^PACjE . : " 
zoic, pp. . 354-370 Ch. 24: Energy-V^tems Throughout, 

V > Geologic Tim^,-^':pp>. 509-528 ■ ' 

• EARTH SQENCE : A ..LABORATORY APPROACH t: 

■ Ch.. l3: Time- and:ithe Eart^^^ , PATHWAYS IN SCIENCE . . 
. . 2189-307 III Ch. .4: The Age o^-the Ea^, ; 



• EARTH SCIENCE: IIS ' S'}. 

Idea 1: It's Going to Take Some'"' 
. ■ Time, pp. 31-34 . ' 



pp. 154-158 . . 



' ■■■ ■■ 
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c. » 



XEOLpqiC:TlME;V'X5 . ■ 

■ f^ewmatt,.;.m U. S. Geological: Si4t\fey, 1976. 

Cpafi^hlet)., ' ■■■ ■■■■■ ^■":v• ' . ■. ■'^ /.^y: v ,- 

y. S. G^otocal Survey. ; Tree Ring^:^':^%!^keeper8 of the -Past^' :^aitdrvgix^ 
U. SrGpveriiment Printing Office; 19>3. (pamphlet) ' ■ . 



GEOLOGIC HISTORY . 

Dineley, ria^j^d. ; Earth 's Voyage Throiig}CTime.' New York: Alfred Knopf , Inc." , 1974. 

. ^^I'A.^f*!^^^^^- "Parade of Ufe'xi^rough the Ages." Jtat^^ Feb. 
. 1942,(pp:j.; 141-184 " . . 



Natiolnial G|)MapUc Boo]^: -Service. ' dur Continent A Natural Ms tory of North 
i4mertc^i;y WashingtbnV^P^^^ National GeograpI»ic. Society', 1976. 

Vitalianq, '|p^thy B..;"i;e^ewds of the Earth: -meir Geologic Origins. Bloonineton: 
Indiana^.lKav. Press',. ■1973. ' 
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j:}^;^^^ filial prograjn' i>>-i^^^ series considers geologic 

' ■■• ' ••.r^ program hegini;iw^tai^;gL*''J)rirf o£ man's tljinking''-a^ v 



the.^age o£ the earth ahd ii[\e»^y; the earth hays change4* 
rulesT fox ordering events in*a/ relative sense:,- nature . 

o£>sup/erpositioris, uncon£oTmitie5> and event sequences. \3he histoiy 
o£ the. time scalp is described, followed by van ;expia^ of thp scale's 
division into eras, periods and epochs. . It reviews early attenpts to 
place absolute dates on {geb^gic'^^eVenti problems in- 

AToXyed. iji each. . During a vy it to the radiometric laboratory at the 
• Unii^ersity of Nofrth CfeirpliM in Qiapel Hill , radioactive decay" is ex- 
plored as a method for datmig rocks* The program concludes with a. walk 
through the earth's history usin^ a football, field as. a scale. Major 
eyent^ are indicated "along the ;:6cale> culminating witJi^Jihe Ice Ageand 
.'Civilization at tjie goal line. 



/Concept .. z^ - v.. 

;vNja|t^ propesses acting today aTfe 
r0jie sjame. as those which haveVheerif**; 
s'ac^^iiig t^ 



O^ectiv^ 



Time i$ pleasured by meiis of events. 
It can be dealt with in a relativd or 
a measured senile. ' 

Geologic -time; is subd^ largely - 
Jon the basis, of tile evolution of life ■ 
and' on. the amou^it and type of cfustal ; 
activity-which occurred ati Various \ 
times .in jii^T)ast. • ' ' . 

The iiJiturajL decay of certai;n radio- , 
active isotopes can be \UsQd to dieter- 
mine the age of rqfdcs . in years . -\ 

vThe^^s'ttu^^ tiexture, jand.conposi- ' 
tioh .of rodks» refl^^tt ti^ir origin and' 
^hlstoiy.' ■ " ■■ J"" '• 



After watdiing this program and conpleting 
appropriate follow-t^) activities,, the' 
student shotild be able to 

# -relate geologic, time and the 

principles underlying . its usei td 
.-^ the theory of tmifomitarianism 

: ■■■ ■ / ) ■ . . \-. ■ 

^ * explain the. differences between . 
' cbnventioriai and geologic time 



demonstrate the principles iinder- 
"lyirtg. radioactive dating \ 

■ ■• ■ / ; ■'■ ■■ r-rv"' ■ ■ . ' 

develop a logical sequence of 
' events* from. a geologic cross -sec- 
tion- lis ing the principles ■ of ; . 
stratigraphy, fossil,* correlation^ 
arid ■?'adioactiye ^ dating ' ^ ;, . v' 
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In an undisturbed sequence o£ roc^^ayers , 
tJiQ: oldest layers are at the bottom and the 
youngest at the top- 
Reconstruction of earth history from records 
in rocks is dependent on accurate cpfreljation 
of^rock units from one area- to andtjier. 

The sequence of events leading to the for- 
mat ion of a given rock unit is inferred on ^ 
the basis of the spatial relationship of ' 
the unit to dther rock units in the area. 

Fossils commonly reflect past environments 
and provide a means for determining a se- 
quence of events. 



demonstrate an overall know- 
ledge of the geologic timetable- 
in terms of its- origin, organi- 
zation^ and application for 
interpreting earth history. 



Learning Activities 



Prior to viewing the prograins, students should be acquainted witfv the follpjwing 
•terms: absolute time, relative time, radioactive decay, era, period, epoch, • w-:'-;'^^ 
stratigraphy; . ' / ^^y^ " 

HaVe students read about James Hutton, Charles Lyell, William Smith, Abraham 
Wegener, and other scientists involved in developing the geologic timetable and ' 
dating techniques/ * .w., : 

Have Students co^rtSacb tte^ investigations from Chapter 16 'Tli^V-Record 

in the Rocks":in Mid'es F. H;^ri's's. et. al TEACHER'S GUIDE, for the Earth Sdiericfe 
Curriculum Project^iJ^tbdbkV^^^I EARTH (1973), published by Hciu^ton 

Mifflin Company, '^S^^^^ 

.16-5 Investigating Puzzles in the Earth's Crust . 

16-6 Correlating Rock Layers 

16-7 Outcrops Reveal a Sequence of Events'^ ' - 

, 16-8 Interpreting a Chapter in Earth History . 



Have students prepare a display showing the origin of the period on--' the 
Gfeologic Time Scale. ' 
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Media Resources 

FILMS . ; 

TTE EAKIH: DISCOVERING ITS HIStORy. -y 'IN m BEGINNING. 16nm. 28 min. sd.'P- 
16inm. 14-1/2 min. sd. color. ^;!^ . ■-^olor. U. S. Geologic Survey, 1954. 
Coronet Institute. Media. ■' 

• ■ REFIiECriONS ON TIME. 16iiim. -22 min.- sd. 

EARTH Sai^GE: PARADE OF ANCIENT LIFE. <*lor. Ency* Britannica Ed. Corp. 

■ I6nim. IS^irtin. sd. color. ' . _ » • ' . * 

Indiana Itfiiv. Audio-Visual Center.' * • 

•■■ . i ^ ■ ' ■ • ^..^ • 



.S ■ 



■^•v,', .'-W-r/V^ . STUDY PRINTS • • .. V' • " 

THIS LAND. • . I6pi;: • liiin. .. sd^;. color.. : • HISTORY OF THE EARTO,- .iS ..^ets , each 
Shell Film Library, 1973. contains six'jlS?^ x "13" color ' 

ii^; . . * • . prints. Ward's -Natural Science Es- 

TBE LIFE. ;16nin. 10 1/4 mini'; sd/' color. . . tablishmenty ihc, 
/Film Fiair. : 

THE TREE THAT PUT THE CLOCK BACK. ^ 16nim'. TRANSPARENCIES 

10 min. sd. color. Time-Life FiLns, GEOLOGIC TIME, PARTS J AND II. 2 color 
^9^^* transparencies. Hubbard Scientific 

SUDES . 

mi ON hsLTti? SLIDE SET G/29.' ; 



- J" 



WT 

GEOLOGIC HISTORY KIT. Ward's Natural 
Science Establishment', Inc. ' 

MODEL 

EAKIH HISTORY MODEL. 18' x 24" model. 
20 reproduction fossils. ^Hubbard 
Scientific Co. ' 



Teacher References 

Berkstresser, Charles F., Jr. 1977. History of geologic system- -period terms. 
California Geology 30 (11): 259-261'. 

Berry, William. 1969. Growth of a Prehistoric Time Scale. San Francisco: W. H. 
Freeman and Co. ' 

Castillo, -Raymond A., and Ward, Roger W. 1968. Half-life analog using sugar cubes. 
The Science Teacher 35 (7): 83-84. 

Cloud; Preston, ed. 1970. Adventures in Earth History. San Francisco: W. H. 
Freeman and Co. ' 

Dunbal*, Carl 0.,, and .Waage, Karl M. ^ 1969. Historical Qeology. 3rd ed. New York: 
; John Wiley and Sons, "^Inc. * • 

Editors. 1978. How much is a million? Science and Children 15 (Feb.): 6. 

Eicher, Don L. 1976. Geologic Time. 2nd ed. New York: Prentice-Hall, Inc. 

Fgnton, Carroll Lane, and Fenton, Mildred Adams. 1952. Giants of Geology, rev, 
ed. Garden City, NY: Doubleday and Co., Inc. 

Guthrie, Russell D. . 1972. Recreating a vanishing world. National Geographic IM 
(March): 294-301. . • 

Hurley, Patrick M. 1959. How Old is the Ear^th'. Garden City, NY; Doubleday ;^d Co. 
Inc. 

Richards, L. W. , and Richards,' G. L. , Jr. 1962. Geologic History at a Glance. . 
* Stanford: Stanford IJniv.; Press, (three posters) 

Seyfert, Carl K., and Sirkin, Leslie* A. 1973. Earth History and Plate Tectonics: 
An Introduction to Historical Geology. New York: Harper. and Row. 

Zahl, Paul A. Ift77. . *Amber: golden window on the past. National Geographic' 
(Sept.): 423-435. 

■ ■ . . ■ . ' • ^ ' . • . . ■■ ■ 
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/ Equipment for the 
Earth Science Classroom 



The equipping o£ an earth science classroom/laboratory is an expensive and 
involved procedure. The specific items \^ch should in any giyen school depend 
on its location, physical plant, and stu^nt populat^tfm Ideally, the terrain 



surrounding a school should include a stream along^mth various types of terrain 
and ground cover. In reality, few schools have all these features and as a result ' ' 
the kinds of student activities that may be carried but vary widely. This equipment 
list assumes that the. school's media center supplies overhead, slide, and motion 
picture projectors; television monitors;' videocassette recorders and all types of 
media on a check out basis. It also assumes, that the. media center had acquired or • 
is acquiring an» appropriate collection of slides, transparencies, and books ap- 
propriate to the earth sciences. ' . * 

The equipment itemized on this list is intended to be kept in the classroom .. 
on a permtoent basis'. No effort has been made tOAndicate the order 'in whidi items 
should be acquired as- that imist be determined by tne school setting and program. 
Every effort has beei^made to make -the list, complete but some commonly used items 
were omitted from the "supplies" list because tiiey are normally available in nearly 
every school. 

Equipment 

1. Anemometer - combined wind speed and direction indicators-electric - for roof 

mQunting> batteries in most units will last at least one year 

2. Acceleration kit - for stucfy of falling objects . • ' 

3. Aprons - plastic, student 

4. Atomic model kits - should contain sufficient aton centers and bonds to constru(^t 

structure models for each of the six basic . crystal systems 

SV Balances'- platform - should be adaptable for determining specific gravity and 
, . . spring.; . , 

6. Baromieter - Aneroid - while merciiry barometer are desirable, the dangers of 

metallic mercury rules out its use in the classroom 

■ ■ . >• 

7. Basketball or Volleyball - for use as simulated planet 

8. Beakers - assorted sizes of pyrex and polyethelene 

9. Bottles and jars - assorted sizes including: 1 quart (liter) sample .containers, 

1 gallon jugs for cloud formation demonstration," acid bottles with droppers 
for mineral and rock identification labs 

ID. Buckets ^ i gallon plastic for use in sanpling streams, ponds, oceans, etc. 
II, , Bunsen Burners- or propane torches 
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•12. Cans - shiny aluminum and black-fitted with insulation for absorption, in-^ . 
vestigations , . 

"13/' Clanips and Tongs of various types - condenser, test tube, beaker, crucible, 
hose .cl£iJTp, both pinch and screw type ^ , . 

14. Clock - wall mpdel with second hand - preferably clock should be equipped with 

a switch for stopping and starting the unit 

15. Compasses - Magnetic-equipped for declination conpensation 

16. . Compasses - Brunton Cadet- for geologic-mapping equipped^.t:o measure strike , and 

V dip • • ■ ^ , . ' • • ■■ ■ ' ; ■ 

17. Convection Chajiibers for-deindn^trating vortex formation in tornadoes 

18. Transparent Crystal Models-for use in deinonstrating crystal symmetry 

19. Crucibles • . " 

20. ^ye Wash Station- OSHA approved type 

21. Fan - electric or blower - for use in wave generation 

22. Fire Blanket. 

- 23. Fire Extinguishers - approved type 

24. First-aid cabinet with supplies 

25. Flashlight - preferably 6 volt unit 

26. Flashlight - bulb and socket with battery source-fopr use in globe projector. 
21. Flasks - Florence - flat bottom-Pyrex or Polyethelene, assorted sizes. ' 

28. Flasks -. Florence - round bottom,. 3,000 ml. for use in globe projector . 

29. Fossils - 1 set of fossil specimens should be maintain^ 'for demonstration 

purposes including the following: 

1 Trilobite 
1 Brachipod 
\ \ Cephalopod. 

1 Gastropod 

1 Vertebrae (porpoise or fish)"' 

1 Shark tooth " . » " 

1 plant in shale (preferably fern) showing leaves 

1 piece of petrified wood showing structure 

1 worm trails on tubes in sandstone or shalf^ 

1 cast or moJLd of any of^theab.ove ■ 

1 slab, of ^ coral biyozoari brcrltiaidjiaterial 

Kits or'^ets of fossils for students' use may be assemblecTlmBi^easi^ere 
fossils are abundant. In other areas you may wish to purchase plasfiTer 
. * replicas available from equipment supply firms. 



/ 



30. Fossil models - vertebrate skeletons, plastic to be used in paleontology 
exercises / . (available through hobby stores) / 

•31* Funnels - short and long stem 

32; Foam rubber - flexible (approximately 18 x 4 x 1^) in different colors for .. 
use in demonstrating folds a* . ; 

33. Gauge - Rain - large scale plastic or metal to be: . used to den^jnstrate multiplier 
effect as. applied to gauging precipitation. 



34. Globes - Political — 

Physiographic showing features of ocean flcx)r 
■ : ' ■ , ■ Chalk - markable • 

35. Goggles - student (OSHA approved with cabinet) / y . V, 
- Graduated cylinders - unbreakable (assorted sizie5;J:'-^^.V^^ 

3"^. Hand tools with Box - including hammer, screw driver j pliers, tin snips, etc. 

. ... ' ' '■ ' . . ' ' • ^ 

38. Hammers - Geologic (one per cla^) /> *' 

^ V ' ' • ■ ' 

39. Hand le^es : 

ts3HL (B ^ L;.croddilig^6h;:lO ic fcr te^ci^fer use] 



40. Hot 



Hand le^es: ]^ (10 ^ with' tai^eO 'fpt-^jiise^nVstud^^^^ (1 case to each 

2 st^dmte^j: (B § L;.^oddiigt6k:l0>-;^^^^ 

,^^;^:-/E|ectric^ . " 



41.^' Migd^to - or pair of lumbers lielpe'r'sf" 



42. Magnets - Bar 

43. Maps 

: 1 set for each 
five students 



A_,^et of 25 topographic maps . , 
illustrating specified physio- 

^ graphic features . U . S . Geologic 

'"Surveyw 



This set can be developed 
into a number of labipratory 
activities that allow stu- 
dents to study iiT5X)rtant * 
landfpxms and the result of ' y 
tectonic or erosipnal pro- » 
cesses using real exaii^jles. 



1 for each 2 
students 



1 each 



A topographic map of the area in 
whidi your school is located'. . 
(Preferably 7J$' size) U. S. Geologic for 
Survey. 



Maps of your lc)cal area 
are the best teaching tools 
p reading. 




Maps of various types : . ^ 

A. Geologic map of North Ameri- 
.-ruca 1:5,000,000 U.S.G.S.. 

B. ' Chesapeake Bay sheet ^^18) 

of the International Map of 
the world. U.S.G^S. • 
Also: Hatteras sheet- (NI- 18) . 

Lookout .Mountain sheet (NI-16) 

C. Plastic Relief Maps - (Scale 

1:250,000) Appalachians, world. United States 

' 243 



Students . need"-^---Xjpportunity 
to study various types~^£-~^ 
maps first hand. The 
larger types can also be 
wall-mounted adding to the 
color and character of . 
Ithe classroom. \ 
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D; ■ North .Carolina - Political - U.S.G»S. . , " 

(State 1:500,000) Topographic--U.S.^.S. , 

; ■■ ; ' . Relie£-iU.S.G.S.'"'y ' / . . " .. 
; • ^:.t|' . Roads- -free Highway Department 

E. Oceanographic Charts ' : .77-7 

F. North Carolina Soils Map 
Gk Satellite Phatos ; 

"H. Status o£ Mapping indexes (current) --topographic _ 

aerial photography 
I . Weather . Map (markable with chalk) - -United States 
.J. Physiographic- -Maps o£ world (National Geographic Society) 
--Maps o£ Ifiiited States 
--Maps o£ ocean basins (Nj^tion^l Geographic 
■■ ■ . Society) ' 



44. .. Metersticks . ' ■ \ . ^ ' . ''.:^'^-^:!^; 

45..;:.JMicroprojector bioscope 

46. Minerals - I set £or teacher use, consisting o£ 5" x 6" mineral specimens 

1 set £Qr every two students consistuig o£ 1" x,2" mineral specimens 

' " . Preferred Minerals 

Quartz Olivine 

. Orthoclose Feldspar <^ Chlorite 

Plagioslase Feldspar Garnet 

^4ascovite Mica Calcite or Dolpmite 

Biotite M^ca Magnetite or Hematite 

. Anphibole Gypsum 

Pyroxene- .Pyrite' 

The majority o£ these minerals can be collected £rom currently operating 
mines or old mine dunps. 

47, Models: — . 

Map Projection. ModeXv^- consisting b£ cylindrical, conical and aziinuthal 

projections /on plastic sheets along with a TTiatdiing 
. ■ glbbe.. 

Weather Model - three diinensional^ model showing col^ and warm frbnts about 
: ^ - low pressure center 

Stream table r water prob£ tray approximately 60 x 20 x 6 with a rater source 
and. sand to be used £or simulation o£ stream- and shoreline 
£eatures. Ifiixt should be equipped with wave generator and 
. sprinkler iSnit :|£or rain simulation. 

Sedimenta:tion Tanks - tank witii transparent sides approximately 48" x 12" \ 
x 2" to be used £or study o£ wave motion, sedimentation, beach 
o and delta building, aild turbidity currents. 

Landform Models - plalstic imits illustrating the landforms that result £rom 

. ^ the^OTosic>n of various geologic structures. Sides o£. models 
(optional) shoiaa show geologic structure. 



Erosion Models - itfodels illustrating the ressults'/of erbsional forces such 
..as. glaciers . ■ : ; . / 

48 # Oceanography -^HnF iyour school is located near a large body o£ water (pond, 
lake or ocean) that would make the study o£ water related 
phendniena possible, you should consider adding the following 
instruments to this list. Most of this equipment can be 
^ . constructed inexpensively from locally, available materi 



. A. Seechi disk . , . . • 

; , B. Nisken bottle . - 

C. Bottom Grab sampler . . : • - i 

'^.l^y ■V'^v.... D. Plankton net • y'.jcf ^'^'. ' ' ! • 

-^.i} '■'^l:':^'-: ' E. Water chemistry kit v-y.:^' ^' 

■'^••f "■ "-'S ■ " ■ ■'. • ■ ' ■ ■■ ■ • . ■ .' ■ ■ 

■;. " " ■ ^ - -f ■ . • ^''^ 

50. ^..j^^^ sides ; \ . .. 

51. PenMim'*^de^ apparatus - may be consttufcted as a pemianent part of the 
. . classroom '^"^ ' ' 

Permeability polumns - set of 4. or 5 - consists of clear plasti-a tubes, • 2 cm - 
*in diameter, and one meter longS; Ttfces should be fitted with a screen and cap. 

i VV on One end. The sealed end should be drainable by means of a rubber tube 

^A' controlled with a spring clan^). 

S:i^;Pipe steel 1%" x 4" • . v., | .v. ,^ 

^ . - '^^sychrometer - sling variety with protected thermdrr^itex^^v^^^^^ ' '^^i-^^^^K -/^ '^'^^^ 
,^Ring stands with' assorted rings and clamps 

■^ ■ ; ■ : 

^v;^Kjfcck specimens: v 

vC' 1 set for teacher use consisting af 5" x 6" specoinens . V^'' 

= * 1 set for every two students consisting of V\x 2^.'s^ . '■/^^^'^^^A^ 

T'V;vy?:'^\".:'v - Preferred Rock Specimens ^ •'^^ ''^'^'r'^^^ , . 

!;>'^\f ^e.d^ Igneous Metamorphjc ^ ^l^^^- iv^ ' -^^^^i^^^ 

^>:-^>f5&tone Granite Ehyllite; . ^ " \. | \ "^\!^lm0i 

^:^^-Shs(ii^:^ Diorite Schist- ^ . . « 

r^^.co^.r^^ Gabbro Gneiss — % ' <?' ^ \vn?V>V^^'^' 

Basalt . - 



l^.'i'-i?^ (fragmental) 
^v'i^^^^^G^ Pumice.; 
> .^^V^miVdha- V Scorria 



5 '^;;/^^ - Rhyollite (Note: Most of the rock types listed above 



... Obsidijan can be collected- in operating quarries 

VVaV V^V . , or monument works.) . . . 



• $7i^' : .fiollijig^^t^ or 



r short pieces of broomstick . 



for use. in constructing topographic maps. These rods can be 
constructed from 1" x 4" boards 10 ft. long and painted 
:i»VVj' \;»;''^!,V^;>ivv appropriately. 



'^5^^y:.}^id^^ or piano stool. 



60. 

61. 

62. 
63. 

64. 

65. 
66, 
67. 

68, 
69, 

70, 



Sc£ile - bathroom type 



Screen Sieves set -used to separate soil and sediment samples , consists o£ ' ' 
4 screen: sieves of various sizes with a solid bottom and cover 
(I_set per class) ■ ' •• / • ' 

t . ■ ■■ ^ : 

Sighting devices - for use in constructing topographic maps , may be constructed 
from scrap lumber/ and a pocket level 



available from National Geophysical Data Center, Boulder, Colorado 



Seismograms 
.8030? 

Shovel 

Soil Auger 

Spectroscope - handheld viewing variety 

Strealcplates - unglazed porcelain. plates — can be acquired from local ceramic 

■ ' '■■ ■ .'■• '^V't.ilJe'- contractor . v " .Jt*-..,- 

Styro foam balls (100) with connettors to be used in mineralogy V/^;^?^ 

Telescope - This is an expensive item and should be acquired only when all 
. other necessary iilaterials have been purchased. 

Tape Measure - cloth (English— metric) . 
, steel (English- -metric) 



71 o Test. Tubes - Pyrex- -assorted sizes o 
72. 



Thermometers, celcius - 20" to IIO** (with metal guards) 
Thermoineters , fahrenheit O'to 220"". (with metal guards) 



73o 
74o 

75o 
76. 

77o 



Tire Punp 



7 ^>t;" 



Turntable - shoul-d be' cdns^'rup plywood and be large enough to' 

accolSmodaie a imbdel peridiiliim 

Triangular .fill6s ,^ . . q 

^^Vacuum pump . . 

Watch glasses - 
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Ballooris , toy 

Battery, dry-cell , low voltage 
Brass paper fasteners 
Bricks . • 

Candles, assorte;^ sizes . n 
Cardboard ■ 



lies 



Chemicals -V 
Alum 

Cornstarch * ^ 

Hydrochloric 'aci^ 

Iron filings 

- Lijnes tone chips 
Phexiylsclicylate 

Pyrite specimens, small v 
Sulfur, powdered 
Table -Salt 
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Clay, potter's ' . Platinm or Nichrome wire momted in 

Cloth glass handles 

Coal, soft - - 

Coat hanger, wire 

Compass, drawing (teachers' chalk) V • - 
Construction paper, various colors \ 
Corks, assort.ed sizes / - 
Crepe papej: 

Diffraction grating, replica . 

Egg beater, : • . . ' . 

Filter paper 

Food coloring . \ ^ 

Glass plates, approximately 3" x 3" 

Glass rods, assorted diaiteters t 

Glass tubing, assorted. diameters 

Glass tubing, 1" in diameter by 30" in length 

Glue . , ■ V' ■ ■ ; ' ■ ■ ^ / ■ ' . 

Graph paper » 

Gravel ' — - 

Hardboard (Masonite) 18'Vx 18" x 1/4" 

Ink • V '■ ' * ■ • ■ . , : ■ . . . ■ . 

Protractors, teacher*s demonstration and student 
Razor Blades V 
Rulers, IV^;. . ^ 
Rubber bands- 
Rubber stoppers, assorted sizes— $olid, one-hole, two-hole 
Rubber tubing, several diameters 
.Sand . ' 

Screen wire » 
Sewing Needles .v 

Steel wool ^ ^ 

Straight pins- - — 
..String . ■ ' ^ ' ) ^ ;. l 

Thumbtacks 1^^;! ;^' ^ *^ 

Translucent paper 

Wire, insulated, copper — 
Wire screen, 4" x V- " 
Wood shavings ' 
Vermiculite mica 
Vaseline. . 
.Matches ■. ■ ' ^' .■ ' \ ■ 

Marbles, liarge and sin|;il 

Modeling clay (v^riotis colors) r 
Paper cups . 

Paper towels /' • ' -\ 

Pebbles . ' ^ . 

Pegboard, Masonite 
Pennies (half-life laboratory) .. 
,Ping-Pong ball3 or balls of similiar size 
Plaster of Paris ' 

Plastic bottles, with screw caps . . ' 

Plastic sheet (painter's drop cloth) . 
Plastic tiibing 
Plastic food wrap 
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Textbook 




• Remstein, Leonard, 'and Harry K. yiong. Earth Soienae: -li^l^as and Investigations . in 
:'■ . Scriewce. Englewood Cliffs, NJ:., Prentice-Han^^ 326p. 

Bishop, Margaret S^, Phyllis G, Lewis, and Richmond L, Bronauj^, . Foqub on Earth 
o S&ience. 2rid ed, Colunbus, CM: Charles .E, Merrill Publishing C30, , 1972, 564p, 

Bisque, Ramon E., Harold Pratt, and John F, Thpn5)son, Earth '-Science: Patterns in Our. 
Environment. Englewood Cliffs, NJ: Prentice-Hall, Inc., "1975. 304p, . 

Brown, Waiter R,,'and Norman D, Anderson. Earth Sciences A Search for Underspmding* . . 
Philadelphia, PA:- J. B, L'ippincott Coii5)any, 1973, 703p, 

Harris, Miles F.j et al. Investigating the Earth., rev, ed, Boston: ; Houghton Mifflin , 
Company, 1973. -529p, ■ 

Marean, JohnH., et al. Earth Science: A Laboratory Approach. Menlo Park, CA: - • 
Acjdison-Wesley Publishing Compiany, 1970. 324p, , 

Nancfwitz, Samuel N. , and Donald B. Stone, Earth Science: The World W& Live In. 5th ed. 
New York: American BooTc Conpany; 1975, 678p. 

Navarra, John Gabriel and Arthur M, Strahler, Owr Environment in Space: The Earth 

Sciences. New York: Harper and Row, Publis)(2rs, Inc. , 1973, ' - --r^ 

Qxenhorn, Joseph M. Pathways in Science—Earth Science, combined ed, Ed, Peter 
Greenleaf, New York: Globe Book -Con^any, 1977. 514p, ' . ' 

Ramsey, William L., et al. Holt: Earth Science. New York: "Holt, Rinehai:^ and Winstdn', 
' Inc., 1978. 503p. • ^ 

i*. • ■ ■ • ' '' ' . ■■ . " 

Ramsey, William L., et al. Modern Earth Science^. New YorV Holt, Rinehart and \ 

Winston, Inc., 1973. S80p. ' . 



249 



_ -,p 



ERIC 7^^: 



Directory of Publisher 
and Distributors 



" AcflFilins., Inc., 35fW^st 45th Street, New YQrki'.Nei^ York 10036 
• Abelard Schumani -t^^ , 10 East 53rd Street^ New; York, New York 

Hairy Ni Abr^;,f'lnG., 110 East 59th Street, New York, New york 10022 
Academic PrfesK'Vnc., in Fifth Aye^^ 

^^^^^'•viA^dison-Wesley Publishing Conpany, Inc., ,2725 Sand Hill, Rp Park, California 



Aetiia Life and.Gasmlty^^S:^^ Film Lih??aiy, 151 

Farndngton ii^enue, Hail:fbrd, Coi^ '^' V'^ / ' 



American Association of Petroleum Geologists, P. 0, Box 979,. Tul^^, Oklahoma '74101. 
Merican Education Publications, Middletown, ConneG:ti cut ^ 

American Educational Films, 132 Lasky Drive, Beverly Hills, Calj|,fomia 90212 ; 

' ' . ■ • ■ ' ' . ■ ■ .■* V;- ' ■ ■ ■ '■ . : ' 

American Elsevier Publishing Co., 52 Vanderbilt Avertue, New Yotli^ New York 10017 

American Gas Association, Film ServjLce Library, 1515 Wilson Boulevat'd, fttlington, 
Virginia 22209 , ' 

American Geological Institute, 5206 Leesburg Pike, Falls. Church, Virginia , 22041 
American Meteorological Society,. 45 Beacon Strejet, Boston, Massachusett^pO^ 
American Petroleum Institute, 1801 K Street, N. W., W^hington, D.C. |0iJp5 
Anchor Books, 501 Franklin Avenue, Garden City, New York 11530 

Applied Arts hiblisher^ Box 479, Lebanon, Pennsylvania .17042 . 

■ ■ ■ ■ . ■■ ■ - V ■ • . ■ ^ '. 

Astrafilins,'Inc. - (fistributed by Environmental Educators, Inc., 732 Seventh t?5l^^et, 
N." W.,. Washington, D. C. 20006 . • .^'H : .'^r^- 

. " • ' • ■ ■•• ' • ' • • ' ■ .V 

Atheneum\i>iablishers, 122 East 42ndvStreet, New York, New York 10017 

Arizona Hi^waysV^i^^ 

Association - ^teliiihg Films, -5797 New Peachtree Road, Atlanta, Georgia, 30340. , 
Audobon Magazine, 950 Thirds Avenue, New York, New York 10022 ; 
Aviation Maintenance FoundatiW, ' Box Basin, Wyoming 82410 ; v . ^ 

BFA Educational Media, 2211 Micihigan; A Saflta Monica,- Calif ot^^ 
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Ballentlne, Books , Inc;^;^{)|5E^^ / 
: Barnes and Noble, 10 EaSt-^ ' 

r Arthur Barr Proauctions, P/,0. Box 5667, Pasadei^^^ 91107 
Bell Telephone Compajiy Contact your ilfearest ^11 '^s tail Telephone business -^SdOf ice. 
Channing L. Bete Co. , Incvj^ 45' Federal Sh^ee^ Green£ieid,'|l^ssadiuse^ 61301 . ' '' 

/John F. Blair, PMbli^fjer,, .1^^^ 27103 . •. 

' |lSii^dell PiMishing Conpariy ■ ;:56l,;^feuiis(^^ New Yorky^^Nei^ • York ■■ 10Q02 ' 

^:^fela|% ;i>Qi^^^ Aantmistmiori, %$irn^ P. .0. Box ^21 v- Portland • •• 

■^jv \vOtegpttVfl720 . ■;,.■„•■:-;-'., ■ V . ■' 

Brigham Youiig University Press, 204 lAiiirers^ti^^^ 

Bulletin, American Meteorological Society, 45 Beacon^treet;; Boston,- 1^ 

Burgess Publishing^l^o^, 7108 Ohms . Lane,^Mlnne^ 55435 "^vSS^^^^ 

Calii^ia Geology, mvis ion o£ Mules and Geology, 1416 gth'Street, Room 1314. SacMieato. 
Calxfqrnia 95814 : > ^ ' • 

Cambridge University Press;; •;5|:|ii^t 57th Street, New Ybrk/ New York 10022 -'^ f 

Carolina Biological Sifljpjis^ -Con^jany Burlington, North Car^i^v. 27215 

.• ■ ■ ■■ • .■ .■ . ■: yi-. :'': f-: ■■■ . ■ ■■ . ■ «f'>; v^-:--^V';:' : ■ . 

— ^^^Hi^L'^P'^^°^^^'5P^>'' Modern Talking Picture Seiivice/ C^^^^^ Film Liferary. 

1687 Elmhurst Roa|^ Elk Grove Village, Illinois , 60^^^^^ ' - ■ 

Chronicle Books, 870 Market Street, Suite 915, San Francisco, California 94102 ^' :. 

Churchill Films , 662 North Robertson Boulevard, Ixjs Angeles i '<j^li£orhia 90069. ' 

Citadel Press, Subs, of Lyle Stuart,; I^c., 120 'Enteip^^ 

■ ■ ■'■ ■ ■ ■ ■■ ■ ■ • .. ■' : ■■„■■■ . ■ - ■ . .■ o:> ■■ 

Colorado Geological Survey, Denver, Colorado 4^ .; ; ■"' ■■:,'}' 

Cplora^to State mvision o£ Conmerce ^d Development, Tourist Devel^ Section 602^ ' 

State Capitol Annex, Colorado 80203 4. ■ ' • . ' ,, 

Colorado State Univeraity,, .;Iiistitute of Technical and Industrial Gommunications. Social 
Sciences Buildxpg, Room C 225, Fort Collins,. Colorado 80523; . ;^:v;v7; 'l^^V 

Columbia University Press, 136 S. Broadcast, iTvingtonronrifai^^^^^ ' 
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